Unit 4: Finance and Spreadsheets Applied Math 30

Unit 4: Finance and Spreadsheet
4-1A: Investing Money

Compound Interest: - interest is incurred on the existing balance.
- usually interest incurs at each term. (A term can be annually, semi-annually,
quarterly, monthly, or daily.)
- interest rate is always quoted per annum unless otherwise stated.
- it is used to calculate interest on different types of savings and loans.

Saving: - putting money away to earn interest for a future purpose.
- there are three types of saving.

Three Types of Saving:

1) Lump Sum: - an amount of money is put away initially with no additional contributions.
2) Annuity: - no initial principal but a specific amount of money is saved every period for a larger sum.

3) Combination: - putting away an initial amount of money at first and make addition contributions every

period.
Lump Sum Saving/L.oan
n
A=P+r)
A = Final Amount P = Initial Investment (Principal)
r = rate per term n = total number of terms
Compound Term r n
Annual Interest Rate
Annually ] Number of Years x 1
. Annual Interest Rate
Semi-annually 5 Number of Years x 2
Annual Interest Rate
Quarterly 1 Number of Years x 4
Annual Interest Rate
Monthly T Number of Years x 12
. Annual Interest Rate
Daily 365 Number of Years x 365
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There are many purposes for saving:

a) Educational: College Fund or RESP (Registered Education Saving Plan).
b) Insurance: Term Life and Disability Insurance.

¢) Retirement: RRSP (Registered Retirement Saving Plan), RSP (Registered Saving Plan), Company
Pension Plan.

d) Personal Savings: (for a down payment of a purchase, a travel trip, or wedding expenses).

Using the TVM Solver (Time Value Money) by TI-83 Plus

To access the TVM Solver

1. Press 2. Select Option 1 3. Select Option 1 again
El_ﬂ!_[!i]l_[!]iﬂ VARS MN=H
1hance... M Soluer.. I%=H
stum_I% =
g5 tom_Py Fu=H
i, o
Ehintry EMT =32 BEGIN

N= Number of Years x Number of Payments per year

1% = Interest Rate per year

PV= Principal Value (Present Value)

PMT= Payment Amount per Period

FV=Future Value

P/Y= Number of Payments per Year (minimum value is 1)

C/Y= Number of Compound Period per Year

PMT: BEGIN (payment made at the end or beginning of the period)

For the TVM Solver:

Money is POSITIVE when it is GOING INTO the pocket.
Money is NEGATIVE when it is LEAVING the pocket.

To solve for any parameters using the TVM Solver

3. Press ENTRY SOLVE
1. Enter all other known parameters.

2. Take the cursor to the parameter that needs to be solved. ENTER
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Example 1: Using the lump sum formula and the TVM Solver, calculate the final amount and the interest
earned on the followings.

a. Investment of $2400 at 6%/a compounded annually for 5 years.

P=%$2400 r=0.06 n=>5 TVM Solver
M=5 Press

A=P(1+7 5 N=S,
A =$2400 (1 + 0.06) o=
Fl||.||= -24EE / ENTRY SOLVE

= Fi inci PHT=0
Interest Earned = Final Amount — Principle . 2 X
— $3211.74 — $2400 EH;E%i 1.741386 ENTER
Creotiarna =917 | BT adan BESIN | S Inin

b. Investment of $2400 at 6%/a compounded semi-annually for 5 years.

P =$2400 r:% n=5x2=10 TVM Solver
M=2
A=P1+7) 15=g

A = $2400 (1 +%le EH?_‘%-#EIEI

« FY=32725. 39931

: . F4=1
Interest Earned = Final Amount — Principle

CoY=2
= $3225.40 — $2400 PHMT:=2n BEGIH

@est Earned = $825.40

c. Investment of $2400 at 6%/a compounded quarterly for 5 years.

P=$2400 r= % n=5x4=20 VM Solver
M=23

sy Fii= 2400

0.06\" -
A=$2400 | 1+ —— A =$3232.45 FMT=a

) "EW=3232.452816
Interest Earned = Final Amount — Principle - ;
= $3232.45 — $2400 FMT:1=2in, EBEGIH

@‘est Earned = $832.45
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d. Investment of $2400 at 6%/a compounded monthly for 5 years

e r:% =5 % 12 =60 TVM Solver
M=5

ey Fi= 2408

0.06 -
A=9$2400 | 1+ =2 A =9$3237.24 FHT=A

( 12 j F'u'=§23? 24HA3E5
Interest Earned = Final Amount — Principle Eiﬁ; % 2
= $3237.24 - $2400 PMT:I=2IK BEGIH

@est Earned = $837.24

Example 2: Using the TVM Solver, calculate the final amount and the interest earned on the followings.

a. Investment of $480 at the end of each year for 5 years at 6%/a compounded monthly.

TVM Solver N =5 years x 1 payment /yr
e

:E @Amount = $2714E
E 48

/

Interest Earned = Final Amount — Principle

E T=I§IEII EEGIH = $2714.88 — (5 x $480)

@est Earned = $314.88

b. Investment of $40 at the beginning of each month for 5 years at 6%/a compounded

monthly.
TVM Solver N =5 years x 12 payments /yr
—
N=E@

=6 —
Pli=3 @Amo nt $28@

FHT= -4
«FlI=2804, 7552264

4_// Interest Earned = Final Amount — Principle
= 12 =$2804.76 — (5 x 12 x $40)

C.y'=
Firt s EAID |ﬂ=2l= nterest Earned = $404.76

Invested at the beginning of each month.
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Present Value: - amount of money needed now for regular withdrawals in the future.

Example 3: A scholarship committee would like to set up a scholarship fund of $1000 at the end of every
half a year for the next ten years, how much money does the committee need to invest now if

the present value gets 8%/a compound monthly. Determine the total interest this present value
will accumulate over the ten years.

TVM Solver /N =10 years x 2 payments /yr
¥=EE &
M= Present Value = $135@
n PU=-135309. 73968
No money\*FHI= 18060
left in F'H;@ = 4_// Interest Earned = Total Payouts — Present Value

scholarship |:-""T': 1= =(2 x 10 x $1000) — $13509.74
fund after .

10 years FHT:32IM BESIHM

~ @st Earned = $6490.26

Scholarship paid at the end of each half a year.

Example 4: Mary won the LOTTO 649 jackpot of $2.2 million. If she invested the entire sum in an account

that earns 8%/a compound quarterly, how much can she withdraw at the end of each month for
the next 70 years of her life? Determine the amount of interest she will earn.

TVM Solver /N =70 years x 12 payments /yr
N=C40 &
I:=5 _
Fll= — 2> RAAGER Monthly Payment $146@
No money —_|" FMT=14627. 12348

. L=
left in EH'T'E 12 4_// Interest Earned = Total Payouts — Present Value
scholarship

Z.4'=d = (12 x 70 x $14627.12) — $2,200,000
fundafter | ByTa 1y BEGIM

Interest Earned = $10,086,780.80

10 years

Each Withdrawal is at the end of each month.

. 72
Rule of 72: - the number of year it takes to double a lump sum investment =

Annual Interest Rate

Example 5: Determine the number of years it will take to double an initial investment of $2400 at 6%/a
compounded annually using the Rule of 72. Verify the answer with the TVM Solver.

4-1 Assignment
?I;m BEGIH pg. 158-159#1t0 3, 6
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4-1B: Creating and Using Spreadsheet

Spreadsheet: - a computer table software that allows the user to manage and calculate on columns and
rows of data.

Using Microsoft EXCEL

SAVE
(do frequently) Name Box Formula Bar Turn cell into $ or % number

F4 Microsoft Excel - Book1

e
|

4[4 Iblbli\sheetl {sheetz f | | | LljJ

J Draw -

Ready | | [ [ | -

An advantage of using the spreadsheet over the TVM Solver is that the user can see the entire schedule of
the investment or loan. This includes amount of interest received or charge, and the balance at every
compounding period. In addition, it can show the amount of taxes taken out of the account at every
compounding period if the investment is not a tax shelter (tax exempted).

We will use the following example to understand how to create and format a spreadsheet.
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Example 1: John has won $100,000 in a lottery. He invest it at 8%/a compound semi-annually. How much
can he withdraw at the end of each compounding period if he wants the money to last 10 years?

Step 1: Saving a Spreadsheet

a. Go to the Menu Bar, click on File and select Save As

EA Microzoft Excel - Book1 HEE
J Filz: Edit Yiew Insert Format Tools Data Window Help Acrobat _|5|5|
| O & open.. ao oo (@ = A 8l E

== w0 .| = =
§|$ % .ou+.u|*=_-=*=.-' i3

Page Setup... —
Prink Area 3 | E_ | Fol G | H | I | J | K| L |
1 .
5~ S print.. ChrH-P

b. Select the H: drive and Name it “4-1 Regular Withdrawals of a Lump Sum Investment”
2]

‘ 2 Tang$ on Memberbghs3' (H:) - [ D= | & X > Tools

|1 Applied Matl

D Favorites
|_1Math 24

1My eBooks

D My Pictures

1 other

My Documents DPure Math 10

" Pure Math 10 4P
" Pure Math 30
|_ITeacher Advisar Group
1 win TS

—
File name: 4-1 Regular Withdrawals of a Lump Sum Invefvtl'ﬂi‘lu) E save I
Save as bypet |Microsoft Excel Warkboaok, j Cancel |

Step 2: Creating a Title
A spreadsheet should have an appropriate title for future users. It should also be clear of what the
spreadsheet can do.

In cell Al, type in the following title “4-1: Regular Withdrawals of a Lump Sum Investment”

EA4 Microsoft Excel - 4-1 Regular Withdrawals of a Lump Sum Investment

J File Edit Wiew Insert Format Tools Data ﬂindnwlﬂelp Bcrobat =18 x|
Dedi2Ry|iansd|o-a-|a= s 2z |wa -0,
| nial usdlmro|E==E|s %, 9= =]-5-A-|OE
j X =| 4-1: Regular YWithdrawals of a Lurmp Sum Investment

A | 8 [ ¢ [ o [ e [ F [ & [ H [ v [ 4 [ K | L3
1 [4-1: Regular Withdrawals of a Lurnp Sum Irvestrment]
2
=)
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Step 3: Defining the Variables

It is a good practice to set up all the variables right underneath the title. If any users need to change the
values for any of these variables, they can do so quickly and not have to bother messing around with the
formulas in the actual table below.

EA Microsoft Excel - 4-1 Regular Withdrawals of a Lump Sum Investment
For this example, we have three variables: J@ File Edit Wew Insert Format Tools Daka Window Help Acrobat

Initial Lump Sum Investment, Annual Interest D= H | = &| % E‘| )

&= A g”g 100%

Rate (%), and Number of Compounding E=
. .
Periods Per Year. Enter the headings of these B - |
variables in cells B3, B4 and BS. 2 | B [ ¢ | 0 | E T F |
1 |4-10 Regular Withdraweals of an Lump Sum Investment
2
E Initial Lurnp Surn Investment
EN Annual Interest Rate (%)
5 MNumber of Compounding Periods Per Year
6| 1
7

Step 4: Changing the Width of a Column

You can adjust the width of any column by dragging the boundary on the right side of the column. If you
would like to have the computer automatically adjust the column, place the cursor on the boundary on the
right side of the column and double click on the mouse.

EA Microsoft Excel - 4-1 Regular Withdrawals of a Lump Sum Investment

AdjuSt COlumn B, J File Edit “ew Insert Format Tools Data ‘Window Help Acrobat Ehange Cﬂlumn width
: 4 B - E, A 2
by dragglng the bzd | = B'| & E'| -8 = A4 | LER #» Drag the boundary on the right side
line between el - | of the column heading until the
BE - = . .
column B and C. — - T column is tth width vou want,
1 |4-1: Regular Withdrawals of an Lump Sum Investment Drag to resize
| 2 | A B +HC
Z Initial Lurmp Sum Investment 1
| 4 | Annual Interest Rate (%) 2
| 8 | Mumber of Compounding Periods Per Year 3
| 6 |
7

Note: If the cell shows #####. It means the width of the column is too small to show the numbers. You
need to adjust the width of the column to view the number.

Step S: Setting up the Column Headings for the Table
Before we set up the column headings, we have to think about what are the different information that need
to be displayed.

E Microsoft Excel - 4-1 Regular Withdrawals of a Lump Sum Investment

For thls examplea we Wlll need J Ele Edit W¥ew Insert Format Tools Data Window Help Acrol;at|
Time (years), Opening Balance, D2RagRY|sad v- @s s 8§l lad-a.

Interest, Regular Withdrawals, = :E -rrzuls==E(s%, 4S[EE_-2-A- DB
. AR - =
and Closing Balance. Type these A = T = \ = \
1 ] | 1 |4-1: Regular Withdrawals of a Lurnp Surmn Investment
headings from A7 to E7. Adjust B
the column widths afterwards. ER Initial Lurp Surm Ivestment
| 4 Annual Interest Rate (%)
| 5 | MNumber of Compounding Periods Per Year
5
| 7 [Time (years) Opening Balance Interest Regular Withdrawls  Closing Balance
8 |
q
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Step 6: Entering the Values for the Variables
We now need to enter the values for the variables listed below the title. These values can be changed when
the same table is used to answer a same type of question but with different numbers.

Ed Microsoft Excel - 4-1 Regular Withdrawals of a Lump Sum Investment

For this example, the Initial Lump | e ot Yow Insert Fymet Took Dets Window belp Acrobst

Sum Investment is $100,000 (Do DEEESRY $BAS o- - &= &4 U MG -0.
NOT put commas when entering |/ ** :E'|B‘19\§§EI$%, “w3EE_-2-A DB
. C3 < = 100000
numbers). The Interest Rate is 8% A B ¢ ] b [ E [
. 1 14-1: Regular Withdrawals of a Lump Surn Investrnent
and the Number of Compounding £l
Periods in a Year is 2. 13| Initial Lump Sum Investment [si000m _l
| 4 Annual Interest Rate (%) 3%
| 5 Murnber of Compounding Periods Per Year 2
B
ZT\me (years) Opening Balance Interest Regular Withdrawls  Closing Balance
i}

Step 7: Decide on the Formulas to use in the Table

The entire purpose of using a spreadsheet is to have the computer do the repetitive calculations. However,
we need to tell the computer how to do the initial calculations. This is why we use formulas and cell
references (locations of any cells).

Relative Cell Reference: - the reference of the cell can be changed throughout the table.
(Example D8=B8—-C8 If D9 has a similar calculation, the computer will
automatically calculate D9=B9—-C9 as the column is extended downward)

Absolute Cell Reference: - the reference of the cell will remain fixed throughout the table.
(Example D8=$B$8—C8 If column D is to be extended downward, the
computer will automatically calculate D9=$B$8—-C9. It will keep on referring to
Cell B8)

E3 Microzoft Excel - 4-1 Regular Withdrawals of a Lump Sum Investment
J Elle Edit View Insert Format Tools Data Window Help Acrobat

For the Time column, type 0.5 in A8. To continue the

DE@O(SERY|$BRS[0-o-

e

pattern, we need to set up a formula for the remaining

. . . . . Arial ) ([T = = = = o .0 .00
cells in the time column. Since each withdrawal is made | Bru=E==H|% %, @3

0= ¥

. . . . STDEVP | ¥ o =| =AB+H1/5CE5
right after each compounding period, in A9, type the A | | = e
formula =A8+1/$C$5 | 1 [4-1: Regular Withdrawals of a Lump Sum Investrment
. . . 2
(All formulas in EXCEL must starts with an equal sign.) B nital Lump Sum Investment $100 000
| 4 | Annual Interest Rate (%) 8%
| 5 | Mumber of Compounding Periods Per Year 2
. =
Drag down the Fill Handle from A9 to A27 (See belOW). | 7 [Tirne (years) Opening Balance Interast Reg
a8 0.5
9 [=A5+1/5C%5 |
10

fill handle

The small black sguare in the corner of the selection. When you point to the fill handle, the pointer
changes to a hlack cross. To copy contents to adjacent cells orto fill in a series such as dates, drag
the fill handle.

Ta display a shorteut menu that contains fill options, hald dowen the right mouse button as you drag the
fill handle.

—]

Fill handle
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For the Opening Balance column, in B8, type =$C$3.

Since I = Prt, the formula in C8 is =B8*($C$4/$C$5) First Interest Payment = $100,000 (0.08/2) = $4000
(Time is factored into the 4% interest rate every half year).

Using the TVM Solver, we can calculate what the withdrawal amount is without guessing and checking

(see below). In D8, type $7358.18

The Closing Balance =Opening Balance + Interest — Withdrawal. Therefore, in E8, type =B8+C8-D8

M=2H

[=<=8

Pl=-18808HE
» PMT=73558. 173833
Fl=h
Fi=2

Cot=2
FMT:S8I EESIH

The Opening Balance for the next row

(Row 9) should be the Closing

Balance of the previous row (Row 8).

In B9, type =ES8.

Since the regular withdrawal amount
for row 9 is the same as row 8, in D9,

type =D8. (This way, we can just

change DS if the values of a similar
question are different than this one.)

F3 Microsoft Excel - 4-1 Regular Withdrawals of a Lump Sum Investment

=

@ File Edit “iew Insert Format Tools Data Window Help Acrobat

—

el SRy |smes o o

E

@z A 2 El

| axia e =e==a20 ==
sToEvP | x| X o =| =D&
A [ E | [ [ 1] [ E |
| 1 |4-1:Regular Withdrawals of a Lump Sum Inwestment
2
I Initial Lump Sum Investment $100,000
| 4 | Annual Interest Rate (3] &
| 5 | Mumber of Compounding Periods Per Yea 2
E
I Time [yzars) | Opening Balance Interest Reqular wWithdrawls | Clozing Balance
| & | 05 $100,000 $4,000 735818 $96,£41.82
3 1 FAE641.52 =08 :
10 15
|11 2
| 12 | 25
EEN 3
| 1% | 5
| 15 +
| 15 | 45
N 5
| 15 | 55
| 13 8
| 20 | 65
| 21| 7
| 22 75
| 22| 2
El EL
| 25| 3
E EL
27 n
E

Fill columns B to E straight down to row 27 using the Fill Handle. The table should look like the one

below.
EZ7 | =[ =E27+C27-D27
A | B I [= I O E [ F
| 1 |4-1:Regular Withdrawals of a Lump Sum Investment
2

I Initial Lump Sum Investment 100,000

| 4 | Annual Interest Fate (3] e

| 5 | Mumber of Compounding Periods Per ea 2

E

Z Time [y=ars] | Opening Balance Interest Feqular wWithdrawls | Clos=ing Balance
| & | 05 £100,000 4,000 +7,368.18 9664182
| 3 | 1 $96.641.82 $3.566 $r.308 $93.149.31
| 10 ] 15 $33,149.31 $3726 $r.208 2951711
| 11 ] 2 5951711 3581 $r.208 $86,739.61
| 12 | 28 $26,739.61 $3.430 $r.208 #21.811.01
mER 3 $21.811.01 $3.272 $r.208 FTTFE0.2T
| 14| et} $77.726.27 $£3.109 $r.208 F7347E.11
| 15 | 4 $73476.1 $2.933 $r.208 $69,056.97
| 18 | 45 $65,056.97 $2.762 7,358 6446107
| 17 | ] $64,461.07 $267E 7,358 $59.621.32
| 18 | 55 $59,681.33 2,387 47,368 $684,710.40
EN 3 $54,710.40 $2188 47,368 4954064
| 20 | E5 $45,540.64 $1,982 47,368 F44,164.08
| 21 | 7 $44,164.09 $1,767 7,368 F3857247
| 22 | 75 $38,672.47 1,543 7,368 $32,767.18
| 23 | 3 $32,757.14 $1,310 #7368 $28,708.30
| 24 | 25 $26,708.30 $1,068 #7368 F20,419.43
| 26 | ] $20,419.43 $817 #7368 $13,878.08
| 26 | 9.5 $13,5878.09 $555 7,358 707503
| 27 | 10 $7.075.03 $283 7,358 I §D.15].|
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Step 8: Assigning Names to Variables

Sometimes it is difficult to verify formulas by always looking at the Absolute Cell Reference. We can
assign Special Names of these variables in the Name Box.

Click on C3. Type principal in the Name Box and
hit Enter.

Click on C4. Type Annual_Interest Rate in the
Name Box and hit Enter

Click on CS. Type Compound_Periods Per Year
in the Name Box and hit Enter.

(U e S S L v | R S MR W KT T Y 2

il ~i-BIrUl=E==E% %,
- I
[riods_Per_Vean =| = 2
Annual_Interest R E L c 1 o
L= —  fal=z of a Lump Sum Investment
principal
Initial Lump Sum Inwestment $100,000
Annual Interest Rate [) ge

Time [years]  Opening Balance

08 $100,000

Interest

44,000

Mumber of Compounding Periods Per ‘r'94 2.'

Feqular wWithdrawls
73581

Note: Be Careful how you type in the Names in the Name Box!! Once you have hit the ENTER key, you
cannot change the name in the name box. To change the name in a name box, click on INSERT,

NAME, DEFINE. After you have modified the selected Name, click OK

¥4 Microsoft Excel - 4-1 Regular Withdrawals of a Lump Sum Investment

@ Filz= Edit Wew | Insert Format Tools Data Window Help Acrobat

—

| Define Hame EHE

- E " Mames in workbook:
D= S i B o BT AL oo ) T o
Arial - =omns = = = B o +.0 .00 &
= = = A o 3 A0 #.0 nnual_Interest_Rate -
JW:TLI Worksheet | | CnmEc'und Period Per ‘ear B Close |
A e ion... | c_ i]
1 4-1:F!egu|ar\u|v'ithdra [ B = Add
|z | Define. ..
_il “’;::"L'I' u Paste. .. u Delete |
o ;
| 5 | Mumber of Compounding Preri Create... z
5
ITime[gears] Opening Ealance Apply... Fiegular Withdrawls | Clos ;I
| # | 08 Label... i} $7,268.18
g 1 Eaas et $7.358 Refers to:
10 15 $33,143.31 $3.726 $7.358 =
11 a 420 F1T 44 43 R0 47 IR |=5h88t1 |$C$3 1]
For the example, make the following changes.
. . . o4 1 ] T e
a. In A9, highlight $C$5 and click on cell CS% sToEve | =| X o/ =| =A5+1/Compound_Period_Per_Year
Enter. (Notice that you do not have to type in ——a | B [ ©C | o [
. . -1: Fe rawals of a Lump sum investmen
the long name, it will replace the absolute cell | z
. . 3 Initial L S 100,000
reference with the name assigned to the cell). |4 Einnual Intorast Fate (2] a5
] Mumber of Compounding Periods Per eal‘_‘_‘_‘_‘_‘_‘gi
[
b. In st hlghllght $C$3 and click on cell C3. Hit 7| Time [years) Opening Balance Interest Fiegular Withdrawlz | ©
g 0.5 100,000 4,000 #7.368.12
Enter q | Per ‘ear ! $96,641.82 +3,866 47,358
10 15 #93,149.01 $3.726 7,358
11 2 295171 $3.581 47,2658
c. In C8, highlight $C$4 and click on cell C4.
Highlight $C$5 and click on cell C5. Hit Enter.
d. Use the Fill Handle, drag A9 to A27 and C9 to
C27.
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Step 9: Formatting Spreadsheet and Final Touches
In order to capture the attention of the user, we should format the spreadsheet so it looks more appealing.

. == G B )
For this example: .
p . JAxial lev‘BIU|—§E = £= 5 |
B& j -| =principal
A I B I C
a. Assigning Currency Unit: BN W'm
. 3 itial Lump Sum Investment 100,000
Columns B to E deals with money. B sl terest Pt 4] &
. . . . / Number of Compaunding Perj er ea 2
[
Highlight B8 to E27. Click on the $ icon. S e e e
L 0.5) 100,000.00 % % 7| % 96,641.82
[ 9 | 1 & 9664182 & 38EDET % e A E R 3 93.149.31
| 10 | 1. A3,14931 F AT097 % e AL 2351711
b L 2| & 8951711 ¢ 258068 3§ TaER1E % 85,739.61
Increase the deCImal places to two places by 12 25 & 8573961 § 342958 § 7SS & $181101
. h I D . l . P E 3 8181101 § 327244 § 73808 & FVRRRT
| 14 | 350 % TET2EET % 310801 % e AL TI4TEN
uSIHg t e ncrease eCIma ICO ° i i TIATEAT o 203004 % TaER1E % £9,056.97
L 450 % B9,05697 ¢ 276222 ¢ 7Ee18 % E4461.07
[ 17 | A & E446107 & 267844 % e A E R 3 B9.681.33
| 18 | 550 % 5363133 $ 238725 % e AL 54,710.40
i Bl & 5471040 $ 218242 % 7818 % 4954064
A E5| § 4354084 % 198162 ¢ 7Ee18 % 44,164.09
[ 21 | T 4416409 & 17EESE § e A E R 3 RELTEE Y
| 22 | 75 # 3807247 % 154230 % e AL 32,767.13
£ 2 & 3276719 131029 ¢ 7818 % 26,709.30
A 25 & 26,708.30 % 106837 % 73EE1E % 2041943
| 25 | E 3 2041949 % Bi1ETE & e A E R 3 13.878.09
| 26 | a5 $ 13,678.09 % 55512 § e AL T.075.0%
L 100 & 7076.03 % 28200 % 7 35_8.18 ] [0.12].
28
.
Font Size Bold Centre

b. Formatting Fonts:
Tltle Should be a blgger font Size- E3 Microsoft Excel - 4-1 Begulsr Withdrawals of a _ump Sum Investment
Highlight the title and change it to |E) File Edit Wie Insert Fofnat Tools Data wighow Help Acrobat
font size 20 and Bold. EEED- T 4R S

| Azl (2%’_) |E(F%|$%, G

Column Headings should be Er S =Closhg Balante — I
Bolded, font size 12, and Centre. 1 |4-1: Regular W|thdrawals of a Lump Sum Investment
2
3 Initial Lump Sum Investment 100,000
. 4 Annual Interest Rate () o
Varlables ShOUId be BOlded and font ] Number of Compounding Periods Per Year 2
. E
S1z¢ 1 2 ¥ | Time [years) Opening Balance Interest | Regular Withdrawls ICIosinE Balance.l
2 05 % 100,000.00 | $ 400000 $ T.i68.18 .
a 1 % SEE41.82 | § 3EEREY | § TiER1E | f ax14a31
. . . . 10 15 % 93,149.31 | $3720597 % TiER1E | f 2451711
Adjust Column Widths so nothing is {11 2 A i
12 2 21.811.01 227244 76818 TTraB2T
Cut Off. 14 25 : VPILR2T §3,109.D1 2 7a68.18 z TrA7EA
15 1% FIATENT 283904 & 738818 § £4,056.97
18 45 % BHNBEAT | $2rE228 | & PR AT E4L4E1.07

¢. Adding Borders
There should be a border around
the variables to make them stand
out. Users will know to enter

Merge Cell Border

Ed Microsoft Excel - 4-1 Regular Withdrawals of & Lump Sum Investment

J File Edit Wiew Insert Format Tools Data ‘Window Help Acrobat

these'values for a different D= < ez stz des -0
question. = - 2xB 1 u|§§£{p$ % 5 %4
B3 | =| Initial Lump Sum InvS=Tment
. . . A | B [ ] ] H
Highlight B3 to C5. Click on the | 1 |4-1: Regular Withdrawals of a Lump Sum Investment
Border icon and seleCt the laSt i Initial Lump Sum Investment 100,000
Option | 4 | Annual Interest Rate [*] 82| —_
. i Number of Compounding Periods Per Year 21 Thick Box Border
| 7 | Time [years) Dpening Balance Interest  Regqular Vlthdla!ls Closing Balance
| & | 05 % 100,000.00 | 4 4,000.00 | § 36818 | % 9EE41.82
a 1% 9664182 | $386567 | & ?35818 k4 x4

&

Merge Cells
A group of cells can be merged into one to emphasize a title.

Highlight A1 to D1. Click on the Merge Cell icon.
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3

% =] 7355079
. . . | D | E | F
e. Adjusting the Final Balance Al : . L c
1 2 | 1 |4-1: Regular Withdrawals of a Lump Sum Investment
= |
The last final balance should - Aol Intereet Rt gy e
haVC $0 Due tO the rounding I Mumber of Compounding Periods Per Year 2
: & |
7 Ti 0] i Bal. I R lar Withdi 1 Closi Bal
off of the result from the TVM & e “ea'so!s E3 pening Batanes 100,000.00 s:n;EBEsoTJ s:egu A ?5;;153 $Dsmg ss‘.‘s:?gf
Solver, it is now showing a i 54 34501 Sanmar & Vioaie & sasinl
11 2 0% 8951711 $350068 % V35818 % 86,739.61
—-$0.15 ($015 overdrawn)_ If | 12| 25 ¢ B5.73061 | $342958 | § 7818 | £ 31,311.01
. . | 13 | 3% 8181101 #327244 F V35818 % TP 2R 2T
we adjust the last withdrawal — fasl <5 L7 AR TG IR — 1T —
amount (in D27) by $0.15 — E—. some toms s fmes  ss
less, the final balance in year B Tt So140 Srishes & Ts1s & sssess
20 ER % 4954064 F198163 % 735818 % 44,164.09
10 Should be $0,00, I Tt 44,164.09 | $1.78656 & 736818 % 87247
| 22 | Th % 3857247 F154290 3 V35818 % 32,757.143
| 23 | 1 3 FEFETAE ) $1.31023 4 736818 % 26,709.30
| 24 | 85 % 26,709.30  F108837 % V35818 % 2041949
| 25 | 9% 2041349 | ¢ 21672 & 736818 % 1387209
| 26 | 95 % 1387803 F HBR1Z % V5818 % 707503
%I L FOTRO0Z % 29200 | 735203 -$ [0.15]
Step 10: Printing out the Spreadsheet and its Formulas
a. To print out a spreadsheet nicely, you must first b. Usually, it is much easier to read the entire
highlight the area that needs to be printed and set the spreadsheet on one page. To have the printout

Print Area (FILE, PRINT AREA, SET PRINT AREA) fit in one page, we go to FILE, PAGE SETUP

Highlight A1 to F28 and Set Print Area. Click on Page Tab

J@ File Edit View Insert Format Tools Data Window Help Acrobat |

-
| [ 2 pen o oo @z A e -3, ;
JAH Save fis... E | B % 5, W% | O- & - i T Jm Y | e Prink
Hi ] ) |
P hrawals of a Lump Sum Investment i s, e
faosbcl Poly I T ] I E F i Al @ Portait " Landscape = )
— ot Prink Aras | rink Preview
Print Area Set Prink Area

1 ment |
R &5 Print... Chrl+P Clear Print Area 3 :
= Scaling Options. ..
= {4-1 Regular Withdrawals of a L S

'y 1 ...4-1 Reqular WWithdrawals of a Lum,.. gl : B .
% 2 ...14-1 Regular Withdrawals wof a Lu,.. Frer Year i C Adjust ko s ol size

7 3 1..44-1 Reqular Withdrawls waf & Lum... Interest | Regular Withdrawls Closing Balance = Fit ta: |1 E‘ page(s) wide by |1 E Fall
8] 4 cabriehApplied Math 30\Un...14-2 RRSP 10000000 400000 ¢ & 735818 % 96,64182 R L

3 - 9664182 § 386567 | ¢ 735818 % 9314831

10 9314931 4372597 | 4 735818 & 8351711

11 Exit B9517.11 4358068 | 4 735818 # 45,7391

iz 8570061 $342958 | ¢ 7a50.8 81,811.01 . .

12 ¥ E1811.01 $227244 1 ¢ 7a6E1% 4 FRIZEET Paper size: ther 8 1/2 x 11in j

14 AT 3 FRF627 $310801 ! ¢ 7a5e1E & 7247611

i5 4% FIATEA $233904 ! ¢ 7a5e1E § £9,056.57 -

16 45 3 G908EI7  $276228 1 % 7I5E1E % B4,481.07 Print guality; 300 dpi j

7 5 % 6446107 $ 2578441 & 735818 % 5968133

18 55 % 5968133 $2387.25 1 % 735818 % 54.710.40

] G 5471040 $218842 | § 735818 # 4354064

Z0 65 % 4354064 § 138163 1 4 735818 # 44,164.09 First page numijer: I.ﬁ.uto

21 7% #416409  $ 176556 ! ¢ 7a50.8 857247 =

22 75 3857247 $ 1542301 ¢ 7a5e1E & 32,767.18

73 2% 3275719 $131029 1 ¢ 7a5edE & 26,708:30

L} 25 ¢ 2670920 § 106837 | ¢ 7a5e1E § 2041943

25 3 & 2031343 § BI6TE I 3 735818 § 1387809 04 I Cancel
76 a5 § 1357809 & 555121 % 735818 % 707503

i 0 707503 § 283005 # 735803 % 000

78
[4]4]» [P Sheet1 ; Sheetz / ]

: : : a

Portrait or Landscape

Select Fit to 1 Page Orientation based on
the width of the Table
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Page Setup

Page I Margins | Header/Fool

Print area: |n1 (F28 :“J Prink... !
Prinkt titles

Riowes ko repeat ak bop: I

F

¢. Under the Sheet Tab, sclect Gridlines
with Row and Column Heading.
(It is much easier to see the spreadshee
this way.)

I+ Gridines v Row and column he@
I BlacK and e Commentsm j

Drraft guality

d. Check the Print Preview to see if PR s ——
the table has gridlines, row and ; %t:rnl;h:n”;::; = |r ; B
column headings and fit into one = ] SQEE
page before the actual printing. = —

e. Printing Formulas
To print formulas, press the Ctrl key and the ~ key together. (The ~ key is on the left of the 1 key.)
Adjust the widths of the columns. Repeat Step 10 a. to d. and print.

A | E | C | D | E |

1 |4-1: Begular Withdrawals of a Lump Sum Investment !

3
=N Initial Lamp Sum Investment 100000
| 4 | Annwal Interest Rate [X) 003
| 5 | Number of Compounding Periods Per T

)
|7 | Time [years] Opening Balance Interest tegular WithdrawlClesing Balance
| & |05 =prinzipal =EE"(Annual_Inkerert_FatedCompound Ferind_Fer_Yearl TEREA% B+ Ci-0F
| 9 |zA%+1/Compound_Feorind_Fer_ Yoo :E% =E9"[Annual_Inkerert_FatedCompound Ferind_Fer_Year) =03 =E9+Ca-09
| 10 | =A9+1/Compound_Ferind For_Yeo :E9 =E10"[Annual_Inkerert_Rate!Compound_Ferind_Fer_Year) =04 E10+C10-D10
| 11 |=A1 041/ Campound_Ferind_For W/ :E10 =E11"(Annual_Inkerert_Fate!Compound _Ferind_Fer_Year) =010 E11+C11-011
| 12 | =A11+1/Compound Ferind_Fer_Yi :E11 =B12"[Annual_lnkerert_Rate!Compound_Ferind_Fer_Year) =011 E1z+Ciz-Di2
| 1% |zAl2+1iCampound Ferind For Vi :E1Z =E1 3" (Annual_Inkerert_FatefCompound _Ferind_Fer_Year) Hul k3 H=3 e e o) i
| 14 |81 341/ Campound_Ferind_For Vi :E1Z =E1d"(Annual_Inkerert_FatefCompound Ferind_Fer_Year) =013 =E1d+C1d-D1d
| 15 |=A1d+1/Campound Ferind_Fer_ Y :E14 =BE15"[Annual_Inkerert_Rate!Compound_Ferind_Fer_Year) =014 =E15+C15-015
| 18 |:A15+1/Campound Ferind For Vi :E15 =E16"(Annual_Inkerert_Fate!Compound Ferind_Fer_Year) =015 =E16+C16-D1%
| 17 | =A1e+/Campound Ferind_Fer_ Y :E16 =B1 7" [ Annual_Inkerert_Rate!Compound_Ferind_Fer_Year) =016 sB1T+CAT-D1T
| 1% |1 7+1/Campound Ferind_For WV :E1T =E1E" (Annual_Inkerert_FatefCompound Ferind_Fer_Year) =017 B3+ C1-D1%
| 19 |:A1#+1/Campound Ferind_For Vi :E1% =E19"(Annual_Inkerert_Fate!Compound Ferind_Fer_Year) =013 B4+ C14-014
| 20 | =A19+/Campound Ferind_Fer_ Y :E19 =BE20"[Annual_Inkerert_Rate!Compound_Ferind_Fer_Year) =019 zB20+Cz0-Dz0
| 21 |zAz0+ iCampound Ferind For Vi :EZ0 =EE1"(Annual_Inkerert_Fate!Compound _Ferind_Fer_Year) =DEn =E21+CE1 -0
| 22 | zAzi+/Compound Ferind_Fer_ Y :E21 =Ez2"[Annual_lnkerert_Rate!Compound_Ferind_Fer_Year) =Dzi sBez+Cez-Dee
| 2% |-AzetiiCompound Ferind For Vi :EEZ =E23"[Annual_Interert_Fate!Compound_Ferind_Fer_Vear) HiktS sEEE+C2E-02E
| 2d |:Azi+1iCompound Ferind For Vi :EEF =E2d"(Annual_Inkerert_Fate!Compound Ferind_Fer_Year) =DE: =Ezd+CEd-DEd
| 25 |zAzd+1/Compound Ferind_Fer Y. :E2d =BE25" [ Annual_lnkerert_Rate!Compound_Ferind_Fer_Year) =Dzd =B25+Cz5-025
| 28 |:AZE+1/Compound Ferind For Vi :EEE =EEZE"(Annual_Inkerert_Fate!Compound Ferind_Fer_Year) =08 sEZR+CER-DEE
| &7 |zAzkH/Compound Ferind_Fer Y :EZE =BE2T" [ Annual_lnkerert_Rate!Compound_Ferind_Fer_Year) T355.03 B2 T+C2T-D27

SAVE your File!!

4-1B Assignment

pg. 159 # 7 (Use the Spreadsheet created above to answer this question.)
Redo pg. 159 #2 (Use the Spreadsheet Template “4-1 Lump Sum with Annuities”.)
(You may download from the website or type the template in from the next page)
pg. 159 # 5 (Create a new Spreadsheet and Save it as “4-1 Animal Shelter”.)
Print Both Spreadsheets (Figures and Formulas)
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A | E | C I D | E A | B | [ D E

:|4-1: Lump Sum with Annuities . : T
e Rt .|4-1: Lump Sum with Annuities
E Principal  § = T T
[l Interest Rate 10.00%] —
[T ]  Compunding Periods Per Year 3 Principal S000
] Additional Regular Contribution  $1.200.00 F] Interest Rate 0.1
ri
w Year Opening Balance Interest Contribution | Closing Balance > Compunding Periods Per Year 2
31 w2 |5 500000 |5 250005  120000|5 645000 & Additional Regular Payment 1200
0] 1 H GA5000 |5 S2250]%  120000] % 7072 50 7
“__._ 1 IS ..m.q.m._w._._ H m,wm_ww H “__.u.o.r._:: H ._m_.m_w._ 13 B Yoar Opening Balanca Intanst Payment Clasing Balance
,_w M T w ,_rm_.w...um_mw w mwmwm w ,_m,m...,m_._ww w ,_m“m,_wmw 4 1=1n = prncipal =B 9ratein =regular_confribution |=SBSHCE+ 8
T4l 3 3 B012i7 |&  G5061|3 120000 & 14852 77 10 |=42+1in =EDQ =B 10" ratedn =regular_contnbution |=B10+Z10+D0490
15] 3 12 E 1488277 | % 74314 1% 120000 % 16,805.01 11 |=a10+1/n |=E1D =B 11"ratedn =rggular_contribution |=B11+C11+D11
“m M — M MHMM.“ M wuw_wm_ M “wwww_w_ M ,_uww.mmm. 12 [=A1 1+ 3in [SET =B 12* ratein =regutar_contribution [=B12+C12+D12
] ToEEce |5 104943|5  1o0000(§  woarad| |aof=Alaiin [=ET2 =213 ratain =regular_contribution |=B13+013+013
5] 5 2 3 2323704 |§ 178190 % 120000] & 25 500 54 14 |=A13+1/n  |[=E13 =B 14*ratain =regular_contribution |=E 14+ 14+D44
ww M — M WMMWNN M “mm_www M H__wwm,u_w M thw“ 15 |=A14+1in_ [=E14 =B 15"ratain =regular_contibution [=B15+C15+015
7= 7 T 30FB363 |8 153418|5  120000]8  SAE02 JEfmAT S |SETS “BAE raten Sreguar_contibution =BG 16+ D16
FEl T B TAB0E | & 1670003 120000 & 56268 00 17 I=A16+1in =E16 =B 17 ratein Hﬁ.m.m_.-mﬁ contribution |=B17+C17+D17
24] & 3 WIEOOZ (5 1E1445 % 120000 & 30, 30835 18 |=A17+1in_ |=ETT =B 18" ratadn =regular_contribution [=B 18+C18+D18
25 &8 2 % ww.wumﬁ E] A.m.m.m..._m E] Auw.m_m_.u._ E] u,ummw 53 18 =8 in |=E1B =B 19" rateln =raguiar_contnbution |=B19+019+01%
wm M A M MM.MMNM M WWMMM.W M “Nm_mm.m__.m__ M MW.M_M“MM 20 |=A18+1in |=E18 =B20"ratein =regular_contribution [=B20+C20+D20
8]0 3 4578156 [5_248408|% 1200003 Boodses 21 |=A20+1/n [=E20 =B21"rate/n =regular_contribution |=B21+C21+D21
28 22 |=A21+1in |=E =B 22" ratedn =regular_contribution [=B22+032+ 022
w Total Interest 5 2354303 23 |=a2z2+1in |[=EZ2 =B 23" ratein =regular_contibution [=B23+0ZE+D23
wm qﬁﬂhmﬁmﬂ M wmmww 24 |SAG3+1/n |=EES =B24"ratein sregular_contibution |=B24+024+D24
] T 25 |=A24+10n =B34 =B 25" ratain =regular_contribution [=B25+025+D25
34 Special Name Boxes 25 |=A25+1/in  |=E25 =B 25" ratedn =regular_contribution [=B26+C25+ D20
35 3 = principal T |=adEriin =B =B 27 ratein =regular_contribution [=B2 T+ D@7
wm o0 |=AZ27+1/n  |=EZT =B 20" ratedn =regular contibution |=B2B+028+ D028
6 23

30 Total Interest =SUM{CE:C28)

3 Total Amount Invested =principal+ SUM{DBD2E)

32 Final Closing Balance =5UM{C30:C31)

i3 _ _

34 pres me Boxes

a5 C3 = principal

] 04 = rate

a7 Z5=nmn

3B ICE = regular_confribuion

39 _

Copyrighted by Gabriel Tang B.Ed., B.Sc.
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4-2: Investing for the Future

1

. CPP (Canada Pension Plan)

Government sponsored.

Maximum contribution: about 3% of your gross income, up to $1186.50.
Government pays any Canadian over the age of 65 who had contributed.
Very little pay out.

Government strongly suggests supplementation of retirement income with your own RRSP.

. RRSP (Registered Retirement Saving Plan)

RRSP is a self-directed investment.

You can invest up to 18% of your gross income up to a preset maximum.
(Maximum RRSP contribution for 2001 is $13500).

No Tax on RRSP amount until actual withdrawals during retirement.
(RRSP is NOT subject to any income tax or capital gain tax)

Cannot take out until retirement. (Penalty is an immediate 30% Tax on withdraw amount.)

[The only exceptions to this penalty is if the money is used to buy a house — Home Buyer Plan or for
further education Lifelong Learning Plan. Both plans allow a one-lifetime withdrawal of a maximum of
$20,000 to be repaid back to the RRSP within the next 15 years.]

Minimum of 70% of the investment must be on Canadian companies; Maximum of 30% can be foreign
investment.

You can transfer your RRSP amount to your spouse if you have exceeded your maximum amount for
that year.

Any unused RRSP amount may be used in the next seven years.

. RPP (Registered Pension Plan)

RPP is usually set up through private company’s pension plan (self-directed) or trade union group
pension plan (not self-directed).

It is subjected to the same rule as RRSP. The total amount of the RRSP and RPP contributions must
NOT exceed 18% of the gross income.

Some companies matches RPP contribution dollar by dollar (vested), some don’t.
Usually an employee has to work continuously for a number of years before vesting take place.
(All RPP contributions will be matched retroactively.)

If the RPP is self-directed, upon leaving the company before retirement, the worker can roll it into his
or her own RRSP.

If a trade union group directs the RSP, the worker will receive a prorated pension amount upon
retirement.
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Capital Gain Tax: - tax on non-registered investment incomes from stocks, mutual funds, real estate
properties ...etc.

Capital Gain Tax = Non-Registered Investment Earnings x Capital Gain Portion x Marginal Tax Rate

(The Canadian Capital Gain Portion for 2001 is 50%.)

Marginal Tax: - an average income tax based on different tax brackets.

Example 1: John made a taxable income of $50,000 in 2001. Using the 2001 Federal Tax Return below,
calculate his marginal tax rate.

Tax Brackets on Taxable Income Federal Income Tax Rate
First $0 to $30,753 16%
Next $30,754 to $61,508 22%
Next $61,509 to $100,000 26%
Next $100,001 or more 29%

Total Tax Paid = ($30,753 x 16%) + ($50,000 — $30753) x 22%
First $30753 at 16% and the next $19247 at 22%
= $4920.48 + $4234.34
Total Tax Paid = $9154.82

(1)

Total Tax Paid 10 _ $9154.82
Taxable Income $50000

@ginal Tax Rate = 18.@

Retirement Planning: - CANNOT rely on the government
- want to retire early, better plan NOW! When you are still YOUNG!
- let the power of compound interest make money for you.

x100%

Marginal Tax Rate =

RETIREMENT TIME LINE
Now (Youth) p Future
Working / Saving Years Retirement Years
Saving Starts ————— Retirement » Death
(Annuity) (Withdrawals of Present Value of Annuity)
Inflation >
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Example 2: Mary is 18 years old, and she thinks that she will live till she is 80 years old. She would like to
retire at the age of 55. Knowing the power of compound interest, she starts saving for her
retirement now. From research, she knows that the average annual inflation rate is 2.5%. Her
father suggested a RRSP mutual fund account that earns an average 8%/a compounded
monthly. Mary would like to have the same living standard as someone who earns $45,000 per
year by the time she retires.

a. Accounting for inflation, what should Mary be earning in the year at the beginning of her
retirement?

TVM Solver (Age 55 — Age 18) This is similar to a lump sum saving problem,
except we will use the annual inflation rate of
M=37 2.5%/a (compound annually) as our interest

I '.":fz_ . rate, and the earning potential of $45000 as our
EH?_ESEEE principal.

. Egﬁi % Z2hd. 5314 $112,200.69 will have the same value 37 years
CoY=1 from now as $45,000 has today.

FMT =3I EEGIH

b. Accounting for inflation, what should Mary be earning in the very last year of her
retirement (just before she die)?

TVM Solver (Age 80 — Age 18) Again, this is similar to a lump sum saving
problem. We will use the annual inflation rate of

N.=E'2 2.5%/a (compound annually) as our interest

I "':fz_ . rate, and the earning potential of $45000 as our
EH? ESEIEIEI principal.

EIUIITIE?EEI 13. 5037 $208,013.81 will have the same value 62 years
C-%Y=1 from now as $45,000 has today.
FHMT:IS2I EEGIH

c. Determine the total amount that Mary needs for her retirement using the average amount
calculated for part a. and b. above.

($112,200.69 + $208,013.80)

2
Average Annual Withdrawal During Retirement = $160,107.25

Average Annual Withdrawal During Retirement =

During 25 years of retirement (Age 55 to Age 80), she will need on average $160,107.25 per year.

Total Withdrawals = 25 years x $160,107.25 / year

@tal Withdrawals over 25 years of Retirement = $4,002,681D

Copyrighted by Gabriel Tang B.Ed., B.Sc. Page 75.




Unit 4: Finance and Spreadsheets Applied Math 30

d. Calculate Mary’s retirement goal (the amount of money needed to be in the account at the
beginning of her retirement).

Assuming ONE
payment per TVM Solver This is a Present Value problem. We expect the
year during Retirement Goal (Present Value) is going to be
retirement ?;Eg much lower than the Total Withdrawals for the
n= entire Retirement Period.
nPll=-16e6212. 263
RRSP account PHT=1ElElEFI 25

L @ment Goal at Age 55 = $1,666,2@

Interest Rate is Fl/=H

8%/a compound Fl""ll"'lf 1‘\

monthly /'EﬁTq:%ll: EBEGIH [~ At the end of her retirement (at age 80), all the
. money would have been used up.

e. Finally, determine how much Mary needs to contribute into her RRSP account every month
to reach her retirement goal.

TVM Solver N =37 Working Years x 12 payments / yr

»*

Initially, there | M=
is NO Money 1£=5

in U—E
mRRSP e PMT= 613, 38921¢
2155

FU=1666 .
RRSP account F-Y=12 4—/<\

Interest Rate is__|
8%/a compound
monthly

Number of Working Years = Age 55 — Age 18
Number of Working Years = 37 years

RRSP Contribution = $613.39/month

F.ﬁ.l.?l H%I BEGTIH Future Value is the Retirement Goal

f. Calculate the amount of interest she will make on her retirement plan.

Total Withdrawals by Age 80 = $4,002,681.25

Total RRSP Contributions = $613.39/month x 37 Working Years x 12 months / year
Total RRSP Contributions = $272,345.16

Overall Interest Earned = Total Withdrawals — Total RRSP Contributions
= $4,002,681.25 — $272,345.16

@Interested Earned Between Age 18 to Age 80 = $3,730,336.09
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Example 3: Using the spreadsheet template “4-2 RRSP” (available on the website), complete the following
table for an investment of $20,000 at 9%/a compound annually over 30 years with a marginal
tax rate of 30%.

Investment of $20,000 for 30 years at a Marginal Tax Rate of 30%

Registered Plan Non- Registered Plan
. Average Rate . . Average Annual
Closing Balance Closing Balance | Tax paid | Net Return
of Return Rate of Return
$344,959.64 9.00% $182,579.08 $28,690.43 | $162,579.08 7.65%
A [ B | [= | [a] [ETF | G | H [ I [ J e L
y |4-2: Comparing RRSP's with Non-Registered Investments
B
i Principal | § 20,000.00 Lapital Gais Tax
| 4 | Interest Rate 9.00%] Hon-Registered Inrestment Earnings X Capital Gais Tax Portion X Margisal Tax Rate
| 5 | Capital Gais Tax Portion S0%]
B Average lncome Tax [Marginal Tax] Rate 0% I I
7
| & | Saring on Income Tax Return | § 6,000.00 Faring on Income Tax Return $0.00
2 Amount From Income Tax Saving into initial RREEP § 6, 000,00
10 Met Present Tax Saving | § - Mote: Ascuming Capital Gais Tax iz taken out cach pericd.
11
12 Registered Plan Non-Registered Plan
13 T ear Dpening Balance  Interest Closing Balance Tear Opening Balance Interest  Capital Gain TaxClosing Balance
| 14 | 1% 26,000,000  § 254000 % 25,540.00 1% 20,000.00 % 150000 % 2ro00 | § 21,530.00
i 2 % 25,340.00 | § 255060 % S0,590,60 2 % 21,530,000 % 193770 % 29065 § 23,177.05
i 3% 30,590.60 | § 2, 75015 % F5,670.75 3% 23,177.05 % 20554935 31259 % 24,950.09
| 17 | 4% FIETOFE § 303037 % 36,701.12 4% 24,950,090 % 224551 | % 365 % 26,558.77
i I 3670112 | § 350310 % 40,004.22 I 26,855.77 4 241729 4§ 36259 2591347
i 63 4000422 §  S600.35  § 45,604.60 63 25,913547 4 260221 | % 39053 % 3112555
A 7% 4360460 | § 392441 % 47,529.02 7% 3112535 % 280128 42019 % 33,506.44
A &% 47.529.02 | § 427761 % 51,506.63 &% 33,506.44 % 301555 § 45254 § 36,069.65
| 22 | 93 S160663  §F 466260 f 5646923 93 F6,009.65 4 324627 | % 45694 | § 362901
i 10 % SEAED.25 | § S082.23 0§ E1,551.46 10 % I8,820.01  f 349461 S24.19 % 41,799.43
2 B C [ E| F G | H | | J K
=R 200 % 13368319 & 1203149 F 14571468 200 % AR TR R V03R4 | § 109665 87.3560.61
| 34 | 21 % 14571468 § 1311432 158.829.00 21 % A7300E1 % VEEZIE | § 117335 % 34,042.62
=R 22 % 108,829.00 & 1423E1 F 17312361 22 % 404282 % 246384 § 1.269.58 % 101,236.88
| 36 | 23 % 17312361 & 1653113 § 18570474 23 % 10123688 4 511132 % 136670 % 10%,381.50
| 37 24| % 18870474 & 1633343 4 20588818 LI 10858160 % 580834 % 147126 % 11731858
| 35 | 260 ¢ 0G5ERS6 | 4 1851153 ¢ 22420010 25 ¢ 11731868  § 1065367 % 158380 % 126,293 46
| 39 26/ ¢ XM20010 | 0AFEO01 ) § 24437811 26| & 126293468 ¢ 1136641 % 170496 % 135,964.91
| 40 | 27 ¢ 2437811 ¢ 218803 § 26637214 27 % 136,954.91 ¢ 12235594 % 183539 % 146,356 46
| 41 | 28 ¢ MEEITZA4 4§ 23497348 29034563 28 % 14636646 ¢ 13171858 % 1476580 % 167,551.66
| 42 29 ¢ 2904563 ¢ 2613111 3164763 29 % 16755165  § 14173656 % 212695 % 169,604.35
43 300  F1EATETI 2848251 34495964 300 & 16960435 ¢ 1526439 % 228966 & 162,579.08
44
| 45 | Total Interest. $ 31895964 SRR 3 91 #5951 Special Name Bozes
| 46 | 003 = principal
|47 e 0. S D4 = interest_rate
| 45 | < Final Clozsing Balance . § 34495964 > D05 = capital_gain_tax_portiol
EER Met Present [ as waving - DIE = income_tay_rate
| 50 | Total Inwested | §  28,000.00 Final Closing Ealance| $ 1825679.08 0 = income_tay_saving
51 | Average Income Tai [Marginal Tax) at Withdrawal $ 10345789 08 = additional _investment
i ket Gain § 21547175 Met Gain §  162.579.05 010 = net_taz sawing
E
| 54 | < Average Annual Fate of Return 9.00% & Rerage Annual Rate of Return FlEE S —
55

4-2 Assignment: pg. 163-165# 1,3 to 7
(Question #1 — Use Spreadsheet “4-2 RRSP”) (Question #3 to 7 — Use TVM Solver)
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4-3: Investment Portfolios

Investment Portfolios: - the different amounts and categories of your total investment.

Investment Vehicles: - different ways of investing.

a) Term Deposit: (Lump Sum) — interest is paid if and only if NO amount is withdrawn before each
term had ended. Interest is forfeited or reduced if any amount is
withdrawn. Investment has a set compounded interest rate.

b) Guaranteed Investment Certificate (GIC): (Lump Sum) — interest is guaranteed for the amount
invested. Money is LOCKED IN until the end of the entire investment period.

¢) Bonds: (Lump Sum or Annuity) — when a government tries to raise money, they sell bonds certificates
of different values for different terms of time. Interest rates are
guaranteed initially. The account is secured.

d) Debentures: (Lump Sum or Annuity) — a type of bonds offer by governments of second or third world
countries. Interest rates are not guaranteed but they are usually higher than bonds
offer by governments of first world countries. The account is NOT secured.

e) Stocks: (Lump Sum or Annuity) — money is used to buy shares (units of public company ownership).
Each share has a specific value. It can rise or fall each minute of the working day
depending on the economy and the performance of the company.

f) Mutual Fund: (Lump Sum or Annuity) — money is used to buy fund units. Each mutual fund consists
of many shares from different companies. They do not fluctuate as much
as one particular stock. “The eggs are NOT put into one basket.”

Three Categories of Investment

1. Cash Investments
e include bank accounts, term deposits, money market, and mutual funds (non-registered).

e easily accessible (liguidate): - convert back to cash.

e mostly low risk but very little return (except high risk type mutual funds and money market).

2. Fixed Income Investments
¢ include GIC, Bonds, Debentures

e can liquidate only at certain time of a period; otherwise, there is a penalty or no interest is paid.

e provide a source of regular income with limited cash.
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3. Equity Investments
¢ include stocks and medium to high risk mutual funds (registered and non-registered).
e generally, they are medium to high risk (NO guarantee rates but potentially high return).

e can be used as Long Term Growth Investments. The average annual rate of return will still be higher
than rates offer in cash and fixed income investment. This is due to the fact that longer time of
investment would likely rides out any downturn in the economy.

Recommended Asset Allocation in Retirement Investment Portfolio

Early Years | Established Years | Pre-Retired Years Retired Years
(Age 18 to 35) (Age 35 to 50) (Age 50 to 65) (Age 65 and Over)
Cash 10% 10% 10% 20%
Fixed-Income 40% 15% 40% 50%
Equities 50% 70% 50% 30%

Nominal Interest Rate: - the stated interest rate that was advertised.

Average Annual Rate of Return (Effective Rate): - the actual interest rate if the interest were to
calculate compound annually into of other type of compounding periods.

» Eff (Effective Rate): - returns Effective Interest Rate given the Nominal Interest Rate in Percentage
and Number of Compounding Terms Per Year.

» Eff (Nominal Rate in , Number of Compound Terms Per Year)

3. Press o

To access » Eff:

1. Press APPS

2. Select Option 1

EE!.IHE]I.I!]EE WVARS YARS
1nance... M Soluver.. 4. Select Frc
s tum_ Pt Option C [A: EInt.¢
Srtom_Ix \E::hH.:.m-:
g tom_PY FEFFC
2t o N s [als 1d
& toam_FY E:Pmt_End
AP F:Pmt_B3n
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Example 1: Find the effective interest rate if an investment firm advertised at 10%/a compounded monthly.

Method 1: Using » Eff

k
Nominal Rate = 10% EFfs % % é% i TAGT S Effective Rate = 10.47%
12 Compound Terms / Year
Method 2: Using the TVM Solver
We can first calculate how much an investment of Then, assuming the same return for an
1 will be worth after 1 year at 10%/a compound investment compound annually, the rate will
monthly. / be the effective interest rate.
=] &« Solve for H_= 1 Effecti
I%=1@ Effective Rate ——p» [® |;ﬁ=1l§h 47130674 lf:téve
Fui=-1 =-
PMT=H SAME Return FrMT=a 10-47%
nFlU=1, 184713657 F.=1.184713867
Fl"'”"llfl Change to compound Fl"'”"'l:l
Loi=1 annually Loi=1
FMT:98IK BEGIH PMT: 320 BEGIH

Example 2: Complete the table below. Find the average annual rate of return for the following portfolio. If
this portfolio belongs to a person 25 years of age and she would like an additional investment
of $3000 next year, how should she allocate her new asset?

2001 Investment Portfolio
Investment Amount Invested | Average Rate of Return | Amount of Return
Saving Account $1500 2% $30
GIC $2000 7% $140
Mutual Funds $3000 9% $270
Stocks $1000 (4%) —$40
Total $7500 Brackets mean a LOSS $400
TVM Solver N = 1 Year (Cannot use » Eff because we do not know the nominal rate.)
N=] « -
m [%=5,33333IITTC Effective Rate = 5.333%
Pll=-72H0 €———-]
FMT=G L —Future Value = $7500 invested + $400 return
FU=FI88 «— |
P.yY=1 Due to her age she should put most of
=1 Assume Compound the additional $3000 into her equities
PMT:198I BEGI ™ Annually for and fixed income investments

Effective Rate (Mutual Funds and GIC).
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Example 3: A line of credit offers by a major bank advertised the annual interest rate as 7% and the daily
interest rate as 0.01917%. What is the effective rate?

The daily interest rate does NOT equal to 7% when it is multiplied by 365 days.
(0.01917% x 365 = 6.99705%)
It is so closed to 7% that the bank rounded it up and advertised it as the nominal rate.
The actual nominal rate is 6.99705%

Usin Eff
%> _ ;EFFiE.?QFES:EEE (E%%E“hW=E§EE)
Nominal Rate = 6.99705% 2 SdLOTSETT

365 Compound Terms / Year

Example 4: Mary invested $5000 in a particular natural resource mutual fund at the beginning of 1997. It
has the following performance over the next 5 years.

Year 1997 | 1998 | 1999 2000 | 2001
Average Rate of Return | 5.2% | 6.4% | (3.1%) | 7.9% | 15.3%

a. Complete the following table.

Year | Opening Balance | Average Rate of Return Calculations Closing Balance
1997 $5000.00 5.2% $5000 (1 + 0.052) $5260.00
1998 $5260.00 6.4% $5260 (1 + 0.064) $5596.64
1999 $5596.64 (3.1%) $5596.64 (1 — 0.031) $5423.14
2000 $5423.14 7.9% $5423.14 (1 + 0.079) $5851.57
2001 $5851.57 15.3% $5851.57 (1 + 0.153) $6746.86

b. What is the average annual interest rate for the period from 1997 to 2001?

M/N =5 Years (2001 to 1997 inclusive)

M=54" Average Annual Interest Rate

" éﬁf@éé%%igqazl{ Initial Onening Bal (Effective Rate)
- nitia ening Balance °

PMT=0 pening 6.176%

F\W=67d5. 35 <« Final Closing Balance

FY=1

C%=1 < Assume Compound Annually for Effective Rate

PHMT:IS2I BEGIH

4-3 Assignment: pg. 171-172 # 1 to 7
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Finance Project: Retirement Planning

Purpose: To calculate the amount of contribution to make every month for your retirement.

Procedure: (Use the TVM Solver for all your calculations)

1. Basic Information (Copy this table into your final write up)

At what age do you want to start saving?

At what age do you want to retire?

At what age do you think you will die?

What is the average annual inflation rate? (choose between 2%/a to 5%/a compound annually)

What is the average interest rate on your savings? (choose between 6%/a to 15%/a)
Compound Period Per Year? (Annually, Semi-annually, Quarterly, or Monthly)

What is the annual gross income you would like to retire with in today’s value?
(must be above $25000 per year)

2. Total Withdrawal Amount of your Retirement

a. Using the average annual inflation rate, calculate how much you will have to earn a year when you start
retirement.

b. Using the average annual inflation rate, calculate how much you will have to earn a year just before you die.

Average the two results above. This is your average annual income during your retirement.
d. Use the result in part c. above, multiply by the number of years you will spend retiring. This is your Total
Withdrawal Amount of your Retirement.
3. Retirement Goal (amount needed at the beginning of the retirement)

e Using the above result in 2¢., and the average interest rate for your savings, calculate how much you will
need at the beginning of your retirement. This is your Retirement Goal.

4. Monthly Contribution for your Retirement

e Using the average interest rate on your savings, the number of months you have to save for your retirement
goal and the retirement goal itself, calculate the Monthly Contribution for your retirement.

5. Final Analysis

a. Determine the total interest earned from the time you started saving until the time you die.

b. Find the average annual rate of return each year from the time you start saving until the time you die.

Note:

» Students can work together to discuss the project, but they should each have their own numbers to work with and
do their own calculations. Students who copied from each other will end up sharing the mark. Let’s say the
mark was 70% and two students were involved in copying each other’s work. They each get 35%.

» Final write up MUST include all TVM Solver layouts (numbers used), and all work must be shown.

» Project handed in one day late has a penalty of 30% off the total mark. Project handed in two days after the
due date and later will not be marked.

Due Date:
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4-4: Leasing

Taxes and Extra Charges

When purchasing a new vehicle, there are many other charges to consider along with the sales tax.

Nk w =

GST: - 7% of the final price of the vehicle
Shipping & Freights: - the cost of shipping the vehicle to Alberta from Ontario or BC (about $850.00).

Tires & Air Conditioning Tax: - government charges for environmental purposes (about $100).

Document & Process Fee: - the cost of processing documents related to the vehicle sale (about $125).

Additional Accessories: - these are extra options that do not come with the standard features of the
vehicle (example: underside coating and fabric protections, rear spoiler, hood deflector, running board,
head lights protector).

Financing

the buyer agreed to pay it off with equal payments per month over a number of years.
balance owing at the end of the finance term is $0.

all taxes and extra charges are added up into the final price of the vehicle before monthly
payment is calculated. Therefore, there is NO GST on the monthly payment.

at the end of the finance term, the car belongs to the buyer.

when we bargain with the dealer, we bargain on the final price of the vehicle.

the finance rate (compounds monthly) is advertised, and monthly payment is then calculated after
the bargaining is over.

payment is always made at the END of the month.

Example 1: Mary wants to finance a new vehicle that has a final price of $20000. She went with a finance

term of 48 months at the interest rate of 4%/a. Suppose her extra charges are the same as
outlined above with the additional accessories of $950 that covers the underside coating and
fabric protection.

a. Calculate her monthly payment with no down payment.

N= 48 months
Final Price $20000 Finance Amount
GST (7% x $20000) $1400 (P0§itive because she has the car loan)
Shipping & Freights $850 Monthly Payment
Tire & AC Tax $100 $528.91
Document & Process Fee $125 I;'.-’IEQ—E 12 Loan is paid off at the end
= ==
Additional Accessories $950 CoY=12
PHT: |2 GIH

Finance Amount $23425
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b. Calculate the total cost of the vehicle. c. What is the total interest paid over 4 years?
Total Cost = Number of Months x Monthly Payment Interest Paid = Total Cost — Finance Amount
Total Cost = 48 X $528.91 Interest Paid = $25387.68 —  $23425.00

Total Cost = $25387.68 > Interest Paid = $1962.68 >

Leasing

e the buyer agreed to pay off a portion of the final price with equal month payments over time.

e the balance owing at the end of the finance term called the residual (usually 45% to 55% of the final
vehicle price).

e only extra charges are added up into the final price of the vehicle. GST is added on the monthly
payment and residual at the end of the term.

e at the end of the lease, the buyer has two options. He or she can pay the residual with GST and keep
the car. He or she can walk away and the dealer will take the vehicle back.

e the monthly payment is like the monthly rental cost of the vehicle

e when we bargain with the dealer, we bargain on the monthly lease payment of the vehicle.

e the lease rate (compounds monthly) is NEVER advertised, and it is then calculated after the
bargaining is over.

e payment is always made at the beginning of the month. (On the TVM Solver, PMT is set to BEGIN).

Example 2: John wants the same new vehicle as Mary’s, which has a final price of $20000. He went with a
lease term of 48 months with a monthly payment of $350 plus tax. At the end of the lease, the
residual amount is 48% of the final price of the vehicle. Suppose his extra charges are the same
as outlined above with the additional accessories of $950 that covers the underside coating and
fabric protection.

a. Calculate his interest rate for the lease with no down payment.

Final Price 520000 [\ 43 months Rat

Shipping and Freights $850 ez;s.18118g90 /oa ¢

Tire and AC Tax $100 | <

Document and Process Fee $125 E$= _5 Lease Amount

Additional Accessories $950 Fl)= -9568 Monthly Payment

Lease Amount $22025 F-%=12 Residual Value

Coy=17

Monthly Payment (before GST) $350 FHT:EHD IS0

Residual before GST (48% x $20000) $9600 Leasing Payment is at the BEGINNING of the
month.

b. Calculate the total cost of the vehicle including GST.

Total Cost = (Number of Payments x Monthly Payment with GST) + (Residual with GST)
Total Cost = ( 48 X $350 x 1.07)+( $9600 x 1.07)

Total Cost = $28248 >
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c. What is the total interest paid over 4 years?

Interest Paid = Total Cost — Lease Amount with GST on the Final Price
Interest Paid = $28248 — ($20000 x 1.07 + $850 + $100 + $125 + $950)
Interest Paid = $28248 — $23425

@terest Paid = $482D

Example 3: Mr. Tang bought a $25000 car. His down payment included the GST and all other extra costs.

a. Calculate his monthly payment if he goes with 6%/a for 48 months with $3000 down payment.
Determine what he would pay in total and in interest.

Finance Amount = Final Price with GST — Down Payment fi‘jig
Finance Amount= $25000 x 1.07 — $3000 g Fij=2375m

Finance Amount = $23750 . FHIE -5EY. T4 3.
e |
@hly Payment = $557.77 Cov=t2

Total Cost = Total Payments + Down Payment Interest = Total Cost — Final Price with GST
Total Cost= 48 x §557.77 +  $3000 Interest = $29772.96 —  ($25000 x 1.07)

Interest = $29772.96 —  $26750
< Total Cost = $29772.96_>

Cnterest Paid = $3022.96

b. Calculate his leasing rate if he pays $1250 for down payment (which covers all other extra
costs), and $365 + GST for 48 months with a 50% residual value. Determine what he would
pay in total and in interest.

Lease Amount = Final Price — Down Payment
Lease Amount= $25000 -  $1250
Lease Amount = $23750
Monthly Lease Payment = $365
Residual = 50% x $25000 = $12500

g
=25813456337 > (T easing Rate = 8.613%

Co4=12
FMT:END |S=(cpi3
Total Cost = Total Payments with GST + Down Payment + Residual with GST
Total Cost= 48 x $365 x 1.07+ $1250 + $12500 x 1.07

< Total Cost = $33371.40

Interest Paid = Total Cost — (Final Price with GST)
Interest Paid = $33371.40 — ( $25000 x 1.07)
Interest Paid = $33371.40—  $26750

Interest Paid = $6621.40

4-4 Assignment: Worksheet 4-4: Leasing and Financing
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Applied Math 30 Worksheets: 4-4 Leasing and Financing a Vehicle

For all the questions below, assume the price of the vehicle includes the costs of freights / shipping,
tire & A/C tax, documentation / administration fee, and any additional accessories. The price of the
vehicle does NOT include GST (7%). There is no PST, as we live in the wonderful province of
Alberta. All interest rates are compounded monthly; all payments are paid monthly.

As you work through these problems with the TVM Solver, be sure to copy down all the values you
have entered and circle the final answer.

1. A Toyota 4-Runner is sold for $42000 plus GST. The dealership advertises the finance rate at 1.9%
over 3 years and 3.9% over 4 years. The 4 years leasing program has a 45% residual amount with a
monthly payment of $750 plus GST. All three programs have zero down payments.

a) Calculate the final purchase price of the vehicle (with GST).

b) Calculate the monthly payment of the 3 years finance program and the total cost with GST.

c¢) Calculate the monthly payment of the 4 years finance program and the total cost with GST.

d) For the 4 years leasing program, calculate the leasing rate, which is hidden from the advertisement.
e) Calculate the total cost of the vehicle with GST.

f) Compare the total interest paid for all 3 programs.

g) Using residual amount of the leasing program, find the annual depreciation rate of the vehicle.

2. Mr. Tang wants to buy an Acura TL. The price of the vehicle is $38500 plus GST. He found out that
the finance rate is 7.5% over 60 months, and the 48 months leasing program has a rate of 9% with a
50% residual amount. From the sale of his last vehicle, Mr. Tang can put down $11214.95 plus GST as
down payment.

a) Find the monthly payment of the 60 months finance program.

b) Calculate the total cost with GST of the finance program.

¢) Find the residual payment with GST of the leasing program.

d) Find the monthly payment with GST for the leasing program.

e) Calculate the total cost with GST of the leasing program.

f) Find the purchase price of the vehicle (buying it out right) with GST.

g) Compare the total interest paid for the two programs.

h) Using the residual amount of the leasing program, find the annual depreciation rate of the vehicle.
Does this accurately reflect the actual resell value of the car? Explain.

3. In most newspaper advertisements, a lot of car dealerships do not state the retail price of their vehicles.
Ford recently advertised “the Focus can be bought with a finance rate of 0.9% for 36 months at an
incredible monthly payment of $450 with zero down payment!”

a) Calculate the retail price of the Focus with GST.

b) What is the MSRP (Manufacturer Suggested Retail Price) of the Focus (without GST)?

¢) How much interest is paid over the 36 months?

d) If you decide to put $5000 down payment, how much lower will your monthly payment be?

e) How much interest is paid over the 36 months with $5000 down payment? How much interest
would have been saved compared to no down payment?

f) If you are buying this Focus, and your $5000 is in a mutual fund that is earning 8%/a compound
quarterly, is it worth it to withdraw the amount and use it as the down payment of the new vehicle?
Explain.
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4. Ina TV advertisement, Chrysler announced, “Our Intrepid will only cost you $380 a month for 48
months with no money down!” As you read the fine prints at the bottom carefully, you found that GST
on the monthly lease payment is extra and the residual amount is $13500 plus GST.

a) If the leasing rate is 6.2%, what is the actual retail price of the Intrepid before GST?
b) Find the purchase cost of the Intrepid with GST.

¢) Calculate the total cost of the lease with GST.

d) Find the total interest paid over the 48 months.

e) What is the residual amount of the Intrepid in percentage?

5. Jimmy leased a $15750 Pontiac Firefly for 48 months. His monthly payment was $250 plus GST. Since
Jimmy did not listen to Mr. Tang when he took Applied Math 30, he had completely forgotten about the
43% residual amount at the end of the lease. The dealership sent him a letter that he has the option of
buying the car back or giving it up. Jimmy really needs his wheels, because the public transit workers
are on strike. He negotiated with the dealership to refinance the residual payment over the next 36
months at 4.25%

a) What is the residual payment (without GST) for Jimmy at the end of the lease?

b) What is the residual payment (with GST) for Jimmy at the end of the lease?

¢) What was the leasing rate?

d) How much money did Jimmy pay (with GST) at the end of the 48 months lease?

e) What is Jimmy monthly payment for the 36 months refinancing program?

f) How much money in total did Jimmy pay for the refinancing period of 36 months?

g) What is the total amount of money Jimmy paid for the Firefly?

h) Find the total interest Jimmy paid over the 7 years.

i) What is his average interest paid per year for the 7 years?

j) What is his average annual interest rate for the 7 years?

k) Using residual amount of the leasing program, find the annual depreciation rate of the vehicle.

I) Using the answer you obtained in 5k), what would be the value of the car when he finally paid it
off?

Answers
la. $44940 1b. $1285.24, $46268.64  1c. $1012.69, $48609.12 1d. 10.49% 1le. $58743
1f. 3 years finance program: $1328.64; 4 years finance program: $3669.12; leasing program: $13803
1g. 13.75%

2a. $585.01 2b. $47100.60 2¢. $20597.50 2d. $341.76; with GST: $365.68

2e. $50150.29 2f. $41195 2g. Finance: $5905.6; Lease: $8955.29 2h. 12.5%:; No, because
the car is probably going to worth a lot more than the residual amount of $19250, Mr. Tang will likely buy
back the car at the end of the lease.

3a. §15977.34 3b. $14932.09 3c. $222.66 3d. $309.18 3e. $153.14; Saved $69.52
3f. No, a saving of $69.52 over 3 years is chicken feed. If you would have put the $5000 in the mutual
fund account that earns 8%/a compound quarterly over 3 years, you would have made $630.81. This is
more than 9 times as much as the money you saved.

4a. $26742.38 4b. $28614.35 4c. $33961.80 4d. $5347.45 4e. 50.48%
Sa. $6772.50 Sb. $7246.58 Sc. 6.68%  5d. $12840 Se. $214.75 Sf. §7731
S5g. $20571 Sh. $3718.50 5i. $531.21 5j. 2.89% Sk. 14.25% S1. $39.38
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A B | [& | [i] | E | F | [E | M | ] | J 5
- L] - - L]
.|4-4: Leasing and Financing a Vehicle
3 I I I I ] |
3 PUFChEEIf‘IE FII"IEII"ICII"IE
4 MSRP (Manufacturer aumrn.d Retail F'|iu|}| § 20,000.00 | Total Purchase Price] § 2342500 |
5 GET]E 140000 Down Pay ] -
[5
¥ | Frvlﬂl'll and Shippings] % BED.00 Finance Amount] § 2342600
& Documentation and Administration F % 100,040 |
] Tire & Air Conditioning Tax] § 128,00 Mumber of Months 40
10 l.d-:ﬂlinlﬂ Booessories] § BED 00 Finance Rate 4.00% :
11
12 iudal Purchase Price] § 23425800 fonthly Payment s52094
15
14
15 Leasing Final Analysis
15 MERP [Manufacturer Eulgcslnd Rkl F‘m:r:ll £ 20,000.00 FINAMCING
17 | Fraights and Shi [ -ﬂl’.‘ﬂ f ?n:ﬂ.al Finance Cost] & 25 387 50
18 Documentation and Sdministration Feo 1 060, o) Todal Purchiase Cost) & 23 428 00
18 Tire & Ar Conditioning 'I"ar:| 135,10 _ |
20 Addibonal Accossories] & B50. 00 Total Finance Interest Paidl § 1,562 80
21 |
5 Total Price Before Tax| § 22.026.00 Fverage Annual interest] € 48072
25 Dowen Payment Before Tax| & Average Annual Interest Rate 2.00%
24 I I
25 Leasing &mownt] § 2202600 LEASING
[ Lease Payment before GET (Enter Val ] 380000 ) |
i Mumber of Months 408 Tobal Leasing Cost (befors GETi) & H_Iﬂ' ab
28 | Total Leasing Cost (wish GSTI| & 28,248 00
28 Residual -II.I!I‘J Todal Purchase Cost] § &3 42500
30 Residual Amownt] § 560000 |
3 | Total Lease Interest Paid] § 282300
iz To Sclve for Leasing Rate Ta Solve for Leasing Payment
Lease Payment Lease Rate
5 riter WValue} £ 360000 HEnter WValue) GUBBEY fprorage Annual inberest] £ 1, 50578
Lease Rate Lease Payment I
44 [Calculated) EAEEY jiCaloulated) Sa80.004 Average Annual Interest Rate 4.78%
Lease Payment Lease Payment
| 35 | [with GET) £ a74.80 liwith GET) 5 T4 B0 — a
3G DEPRECIATION (based on residual)
37| |Special Mame Boxes | Residual Rase] 48 D0%
38 | Number of Leased Months 4
3 E4 = MERP J49 = finance months Ayerage fnnual Degreciation Rate
[an | IEE- = 35T J10 = fimance_rale
41 JET = Shipoing J12 = firance_payment fige of the Vehicle in fears [Ender Value1 4
42 |E8 = Foe J1T7 = fimamce cost Futwre Value of the Vehicle (Caloulated)] $§ 950000
45 |EEI =Tire AT Tax B = purchase cost
44 | |E14 = Acoossories J20 = finance_inborest
45 |E12 = purchase price J22 = annual fimance inborost
45 EZX3 = leaze amount J28 = leass payment
47 E27 = lpame mionthes J2F = leasing cost
4 E28 = rosidual_rake J2B = fimal_leamo cost
48 E50 = residual I3 = lease_vlerest
50 JE = dowen_payment J33 = anrual_lease rierest
51 J7 = fimancearmount J38 = awg_anmual_depreciation ra
52
55
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4-5: Mortgage Calculations

Mortgage: - the amount of money borrowed from a financial institution for the purchase of a home.

Maximum Mortgage Allowed: - the maximum amount of money a person can borrow from a financial
institution based on the borrower(s)’ incomes, expenses, and credit history.
This does NOT mean the borrower has to borrow the maximum amount.

Liabilities: - fixed expenses like credit card bills, student loans, personal credit line payments, car
payments, insurance ...etc.

Amortization: - the number of years needed to pay off the mortgage. The most common amortization
periods are 5, 10, 15, 20, 25 and 30 years.

Mortgage Rate: - the interest rate of the mortgage.

e Fixed Rate: - also called a CLOSED Mortgage, the Rate is FIXED for the duration of the term.
A Mortgage term can be 6 months, 1, 2, 3,4, 5, 7, 10, or 18 years. When a
mortgage term has passed, it needs to be re-negotiated.

(In Canada, a Close Mortgage is always calculated compounded semi-annually).

e Variable Rate: - also called an OPEN Mortgage, the Rate can FLUCTUATE. The borrower can
convert to a fixed rate when interest rates start to climb due to a better economy.
However, the Variable Rate is always LOWER than any kind of Fixed Rate.
(In Canada, an Open Mortgage is always calculated compounded monthly).

Mortgage Payments: - the amount a borrower pays to the financial institution every period until the

mortgage is paid off.
Payment Arrangements Monthly | Semi-monthly | Biweekly | Weekly Daily
Number of Payments per Year 12 24 26 52 365

Down Payment: - the amount of cash you want to put up as the initial deposit on the house.

e it guarantees your place during the negotiation of the final price of the house.

e the home buyer(s) may borrow up to $20,000 from the RRSP account(s) with NO penalty! (Home
Buyers Plan — HBP). It is a single lifetime allowance, and the home buyer(s) will have to pay back the
borrowed amount in a form of decreasing the RRSP contribution limit for the next15 years.

e Minimum 5% of the final price.

e if the down payment is between 5% to 25%, it is subjected to an insurance charge by CMHC
(Canada Mortgage and Housing Corporation http://www.cmhc-schl.gc.ca). The reason is that most
banks only accept mortgage application if the borrower puts down 25% down payment. Therefore,
CMHC has to guarantee the bank that homebuyers with less than 25% down payment will not default
on their mortgages. This insurance cost will then be added on to total mortgage amount.

Size of Down Payment of the House | 5% | 5% to 10% | 10% to 15% | 15% to 20% | 20% to 25%

CMHC Insurance (expressed as %

0 0 0 0 0
of the final house price) 3.75% 2.50% 2.00% 1.25% 0.75%
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Calculating Maximum Mortgage Amount Allowed

Step 1: Calculate Gross Monthly Income

All Gross Annual Incomes
12

Gross Monthly Income =

Step 2: Calculate Maximum Monthly Mortgage Payments Allowed (32% of Gross Monthly Income)

Maximum Monthly Mortgage Payments Allowed = Gross Monthly Income x 32%

Step 3: List ALL Liabilities

Liabilities Monthly Amount

Car Payments

Insurance (Life, Auto)

Student Loans

Personal Credit Line

Credit Cards

Total Liabilities

NOTE: The Total Liability should not be over 40% of vour gross monthly income.

Liabilities Difference = 40% of Gross Income — Total Liabilities

Mortgage Approved: when Liability Difference is POSITIVE.
Mortgage Denied: when Liability Difference is NEGATIVE.

40% of Gross Income — Total Liabilities | Liabilities Difference | Approved / Denied

Step 4: Find the ACTUAL Maximum Monthly Mortgage Payment Allowed

a. Compare the 32% of Gross Monthly Income (in step 2) with the Liabilities Differences (in step 3).
b. Take the smaller of the two amounts. This is the maximum amount you may spend on the monthly
mortgage payment and other house related expenses.

Actual Maximum Monthly

Mortgage Payment Allowed = The SMALLER Amount of Step 2 and Step 3 — Heat & Property Tax
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Step 5: Calculate the Maximum Mortgage Amount Allowed (Use TVM Solver)

N= Amortization Period x 12

I1%= Mortgage Rate

PV= Maximum Mortgage Amount Allowed (SOLVE)

PMT= — Actual Maximum Monthly Mortgage Payment Allowed (from step 4)
FV=0 (Balance is $0 at the end of the Amortization Period)

P/Y=12 (12 Monthly Payments per Year)

C/Y=2 (assume fixed rate)

PMT: BEGIN

Example 1: Jack and Jill have a combined annual gross income of $85,000. They have an average credit
card bill of $250 per month, and a monthly car payment of $300. Suppose they predict that heat
and property tax will cost them on average $100 and $180 a month respectively, what is their
maximum mortgage amount allowed at 7.750%/a over 25 years?

Step 1: Gross Monthly Income

All Gross Annual Incomes _ $85000

Gross Monthly Income =
12 12

Gross Monthly Income = $7083.33

Step 2: Maximum Monthly Mortgage Payments Allowed (32% of Gross Monthly Income)

Maximum Monthly Mortgage Payments Allowed = Gross Monthly Income x 32%
=$7083.33 x 0.32

Maximum Monthly Mortgage Payments Allowed = $2266.67

Step 3: List ALL Liabilities

Liabilities Monthly Amount
Car Payments $300
; Since the Liabilities Difference
mﬁm is POSitive’ the Mortgage iS
Total Liabilities $550 | APRROVED.

40% of Gross Income — Total Liabilities | Liabilities Difference

04 x $7083.33 -  $550 $2283.33
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Step 4: ACTUAL Maximum Monthly Mortgage Payment Allowed

Actual Maximum Monthly

Mortgage Payment Allowed = The SMALLER Amount of Step 2 and Step 3 — Heat & Property Tax

= $2266.67 (SMALLER Amount from Step 2) — ($100 + $180)

Actual Maximum Monthly Mortgage Payment Allowed = $1986.67

Step 5: Maximum Mortgage Amount Allowed (Use TVM Solver)

N =25 years x 12 Mortgage Rate

/
M=201 Maximum Mortgage Amount Allowed = $265,838.91
1%=7. 75 /< B

= PLI=265838, 9873
FHIE -1986 . 67 €—— Actual Maximum Monthly Mortgage Payment Allowed

P-Y=12« 12 Monthly Payments per Year

A= \
EH$ : éﬂ! EEGIH —— Compound Semi-annually (assume Fixed Rate)

fl

Payments made at the END of the period

Calculating Mortgage Pavments and Other Variables

e payment is always made at the END of a period.

e in Canada, only Fixed Rate is compounded Semi-annually, Variable Rate is compounded Monthly.
(When the question did NOT SPECIFIED the rate type, ALWAYS ASSUME it is a FIXED rate).

e if the borrower decides to make Semi-monthly or Biweekly Mortgage Payments instead, the payment
is calculated by Dividing the Monthly Payment by 2.

Example 2: A $150,000 mortgage has a fixed mortgage rate of 6.375%/a over 25 years.

a. Calculate the monthly payment.

N =25 years x 12 Mortgage Rate

I -'f=:=E- Nl |_Mortgage Amount

e I T ———
n =- . onthly Mortgage Payment = -

P12

=l
Ct= 12 Monthly Payments per Year
FMT: 3L E [—— Compound Semi-annually (assume Fixed Rate)

Payments made at the END of the period
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b. Determine the total amount and the interest paid over 25 years.

Total Cost = Total Payments Interest = Total Cost — Mortgage Amount
Total Cost =25 x 12 x $993.40 Interest = $298,020 —  $150,000

@ Cost = $29@ nterest Paid = $148,020

c. What is the effective rate?

N =25 years x 12 /@tive Rate = 6.477%
N=200

» [%=F, 4766320885
FL=156000 €¢—] Mortgage Amount
FHTE T993.4 4 Monthly Mortgage Payment

Exﬁ %2 ‘4\‘;,\ 12 Monthly Payments per Year
PHT: (SR BEGI [——— Effective Rate (Compound ANNUALLY)

Payments made at the END of the period

d. If the payment is made biweekly, calculate the biweekly payment?

Monthly Payment _ $993.40
2 2

@eek]y Payment = $49@

e. What is the new amortization period?

Biweekly Payment =

=547, 143867 | ____—— Mortgage Rate
I'._E 3?5
Pl=15EE6E A//Mortgage Amount

FHTE -495, 7 € Biweekly Mortgage Payment
Pi=26< 26 BIWEEKLY Payments per Year

G
PMT:|S2E BEGI —— Fixed Rate (Compound Semi-annually)

v

N =542.1438072 Payments 542.1438072 Payments

26 Payments per Year

Amortization Period =

@)rtizaﬁon Period = 20.852 Years

f. What is the total interest paid over this new amortization period?

Interest = (Number of Payments x Biweekly Payments) — Mortgage Amount
Interest = 542.1438072 Payments x $496.70 = $150,000
Interest = $269282.83 - $150,000

< Interest Paid = $119,282.83
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Example 3: A major bank advertises its 5-years fixed mortgage rate as 7.300% and its variable mortgage
rate as 3.625%. Assuming the rates do not change over the entire amortization period of 25
years. Consider an $185,000 mortgage with monthly payments

a. Using the TVM Solver and showing your work, which mortgage rate is a better option?
How much interest would be saved when the better option is chosen?

Fixed Rate (7 300%/a Compound Semi-annualy) Variable Rate (3.625%/a compound monthly)

y4

N=208 K MN=284

I%=7v.3 I[%=3. E-ESK

PLI=155084 PlI=12580A
. FHIE -1338.. 21359 . FHTE ~H3E. 6HZ218N

Y Monthly Payment y

Poi=12 yray oY=

CoY=2 4—/ $1330.22 E;ﬁ: % % 4-/ Monthly Payment

PMT:S3M BEGIH FMT:|38I8 EEGIH $938.60
Total Cost = Total Payments Total Cost = Total Payments
Total Cost =25 x 12 x $1330.22 Total Cost =25 x 12 x $938.60

Total Cost = $399,066 Total Cost = $281,580

Difference = $399,066 — $281,580

@ VARIABLE Rate is Better. Overall Saving = $117,486

b. Determine the effective rate for both options.

Fixed Rate Variable Rate
N=300 M=3kK :

n [u=7. 43T TEEE6T — Effective Rate ) [v I %=3. 633316709 —p( Effective Rate
Pli=1325860E 7.433% PLI=125683 3.686%
FHIE'HEE.EE FHTEI -938.6
P17 PoY=17
CoY=] €4— Co%=1
FHMT:[33 BEGIN /TF'MT:I!]J! EEGIM

Effective Rate (assume compound ANNUALLY)

c. Under what circumstances will a borrower consider “locking” the interest rate (converting
from a variable rate to a fixed rate)?

When the economy becomes more active, the central banks (both Canada and the US) will raise interest
rate (prime lending rate) to prevent or slow down inflation. If the trend is that the Interest Rate will
RISE SHARPLY, then it make sense to convert the variable rate to a fixed rate. Even though, the fixed
rate might be presently double the variable rate, in the future the PRESENT Fixed Rate will be
LOWER than the FUTURE Variable Rate.

4-5 Assignment: pg 187 — 189 # 1 to 7 and Worksheet 4-5: Mortgages
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APPLIED MATH 30 WORKSHEET: 4-5 MORTGAGES

For all the questions below, assume that all mortgages are paid at the end of the payment period, and that the
interest is calculated semi-annually. As you work through these problems with the TVM solver, be sure to
copy down all the values you have entered and circle the final answer.

1. Carol and John have been approved for of $90,000.00 mortgage.

a.
b.
c.

d.
e.

Calculate the monthly payment for 25 years for the interest rate of 8.5%

What is the total amount paid at the end of the 25 years? How much of it is interest?

Calculate the monthly payment if they decide to go with a 20 years amortization at the same interest
rate of 8.5%.

What is the total amount paid after 20 years? How much of it is interest?

How much did they save by changing the mortgage to 20 years from 25 year?

2. A $40,000.00 mortgage is to be repaid over a 10-year period by monthly payments.

a.
b.

c.
d.
e.

What is the monthly payment if the interest is 7%?

If the mortgage were to be changed from 10 to 15 years at the same interest rate of 7%, what would
be the new monthly payment?

What is the difference on the monthly payments by changing it to 15 years?

What is the difference on the amount of interest paid by changing it to 15 years?

Is the 15-year better then the 10-year mortgage? Explain your answer.

3. Andrea and Anthony want to get approved for a mortgage. Their combined annual income is
$130,000.00.

a.

b.

Using the 32% of gross monthly income as their maximum monthly mortgage payment, determine
the maximum monthly mortgage payment they can afford.

Anthony has a student loan for $150 per month and Andrea has a monthly car payment of $275.
Both of them have credit card expenses of $250.00 per month. Calculate their liabilities difference
using 40% of gross monthly income as their total liability allowed.

Suppose that the heating cost is $100 per month and the monthly property tax is $150. Calculate the
maximum amount they can spend on the actual mortgage payment.

Suppose that the current interest rate is 7.5% and Andrea and Anthony decide on a 20-year
amortization. Determine the maximum mortgage amount that the bank will lend them.

Using the answer of 3d as the price of the house, if Anthony and Andrea get a present from their
parents of a 15% down payment to put toward their house, find the maximum price of a house that
they can afford if the bank offers a 7.5% with a 20 years amortization.

4. A contractor’s price for a new building was $96,000.00 with Slade Inc., the buyers of the building, paid
$12,000.00 down and financed the balance by making equal payments at the end of every month for 10
years. Interest is at 6.4%.

a.
b.
c.

What is the size of the monthly payment?
What is the total cost of the building for Slade Inc.?
How much of the total is interest?

5. A mortgage of $80,000.00 is amortized over 15 years with monthly payments of $826.58.

a.
b.
c.

What is the annual interest rate?
What would the monthly payments be if the interest were at 4.5% over 20 years?
Which option would have the smaller interest paid?
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6. Angela and Marco decide that they want to buy a house and they are not sure which option to choose.

a. Copy and complete the following table.

Variables Option A Option B
Amortization 25 25
Mortgage Amounts $150,000 $150,000
Interest Rates 7.2% 7.2%
Payment Arrangements Monthly Biweekly
Payment per Period ($)
Actual Number of Years to pay off Mortgage
Total Amount Paid
Total Interest Paid

b. Which one is the better option? Explain.

7. What is annual interest rate for a $195,000.00 mortgage if it has a monthly payment of $1606.87 over
20 years?

8. Sylvie Cardinal bought a house for $145,000.00. She made a down payment of $20,000.00 and agreed
to repay the balance by monthly payments for 15 years at the interest rate of 8%.

a. What is her monthly payment?
b. What is the total paid? What is the total interest paid for the house?
c. If she paid biweekly instead of monthly, what is her biweekly payment?
d. How many years would it actually take to pay off the mortgage with biweekly payments?
e. Using 8c and 8d, what is the total paid? What is the total interest paid for the house?
9. A mortgage of $95,000 is repaid by payments of $900.00 monthly. The interest rate is 10%.
a. How many payments are required to repay the mortgage? How many years would it take?
b. What is the total paid? What is the total interest paid?
c. If the monthly payment were $1000.00, how long would it take to pay off the loan? How much
would the saving be, compare to 9b?
Answers
la. §715.83 1b. $214749; $124749 le. $772.70 1d. $185448; §95448 le. $29301

2a. $462.38 2b. $357.30 2c¢.$105.08 2d. $8828.40 more

2e. Yes and No. Payment is less per month, but pay more interest at the end.

3a. $3466.67 3b. $3658.33 3c. $3216.67 3d. $402787.57 3e. $463205.71

4a. $§945.97 4b. $125516.40 4c¢. $29516.40 Sa. 9.50% Sb. $504.32 Sc. Second Option

6a. $1069.21; $534.61 25 years; 20.44 years $320763; $284048.99 $170763; $134048.99
6b. Option B; less interest paid out and less time to repaid the mortgage. 7. 7.93% 8a. $1185.19
8b. $213334.20; $88334.20 8c. $592.60 8d. 12.93 years 8e. $199220.27; $74220.27
9a. 243.42 or 244 payments; 20.28 years  9b. $219078; $124078 9¢. 15.32 years; saved $35278

Copyrighted by Gabriel Tang B.Ed., B.Sc. Page 99.




Applied Math 30

| c o | 171 | | i d
.mh nm_ n:. ating _s.u:mm ge h:..o__._:ﬁ
P
] HE.H-._:U_._.HHU_._ Meoniy Laslbes ULt
F.._.ll_.-.l._l_ Groan Income & 0, O 00 In_._. P s [ mam ||
5 My Family Groes Insans §_rmam = =T H 20 [ |
H i | | §P e ol Lo ol i 4 = L
T P B oame Hoom s Sslaned Sipdena e a1 AT LT ] i
S e Mizeenly Beume Balaeed Toza mr e 3G aT Pl el ¥ ”
k]
fil !.u..u:._.:.__._.._u..n-.a. o I lasdilng .-._:_u......._._u 0 11 Tars Menchiy L lasdicess ¥ ESTN ]
DI v Bt L S et Bl lwed § aakii
"0 Ll e N o o ¥ 2EAE
] | | | ETTrTE
S Pl Mise ety Bk s B o o Lot 5 EAGAT [ et Fariad =
7 ] | Jcrgags R T.750%
H!—d‘*.—.ﬂ- s L= o 6T Tt Rain 11 0 W 554 5 1 38
Pﬂ!l‘-iiﬂ! ¥ fa0m 2 - Emaed o WL I g BTl e B2 A S
“r B e e T VR e e 1 10w
T -I_.n.- S mid m ks g et E kg Fupmian & | ewed 51 meEr (G chual Sl Fromarty Tue - T A ST
.1 Licoaal Memthly Presarty Tax H 18 i, &4
[0 [ v P e o i
£ = e o O P e £ = Rkl By T L T I P Ty o o
24 5T = by igroees oo me E 5 = mil_rabs i = el cands |11 = oy rig g _raie
pﬂ..._.__.-_u___ E_.Bﬂ rata ﬂ...-HE.u_.ﬂ_._ﬂ_H_. _:-n.iﬂ_.-._i nmm  HE=0f = |
N JEH = e s s S dein E I = hieli ey o o= Al e 107 = e el ga
2 EUL = e bl iy il 1Y = e ety a Pl d=dher bbby |05 = e | pd D
F_m.. =y b iy M= ol kabiky K02 eon thiy prop. b
= | ]

Copyrighted by Gabriel Tang B.Ed., B.Sc.

A | [0 [H | [¥] 1 £ 1 [ I H I T N
: ing M Am t
.|4-5A: Calculating Mortgage oun
i 1 ! I
200 ]|
oo e 12 _]
i P e i e Heoers o M fnd Expacmas iEr (]
1 Paemes Moe= iy Mo Bei oed T ogeeeae s Py o moomaRogne A geenas e | =0 [ |
L] I 1 ! ]
T M pimagny Awe of ILn DSy B Roessd | ] DTy T O AT I T (05 el R [ A e SN A ) iy
m R A0 i e o e LI s _
i o B A By |

d.ll

T

=

£ NP T Lhamait T boZ+1 )t

1]

g P B o

L

Sana W0

= | pen Bae TR

Unit 4: Finance and Spreadsheets

T 1

1% = liak by _dfenm o 4 = nar_payments | ¥4 = am otz ation
i i = oradit_oands | 13 = mavigage:_raie
iT = parsomal_bans |8 = BT _rata

7 = i E_hoan 5

= [l | i Bl iy

= Al B _.E

Page 100.



Unit 4: Finance and Spreadsheets

Applied Math 30

H K] = T

Er-TTE =T

Falim] LRRIoa =

.n
WML -
-

CTENTER T

L3 e

Tt il

__.ﬂ.—_.:._..? h_.i....!..nr_l_.._uu.nl._._.lt:lni.

e R g e

Wi s el | A )

H.:t:.:.—: ._.I_...?._-_.l..ﬂ.nl._.!_rb.:l
=

[ Fuins’) LECHRR Ay’ JRriEs] &L

SR g B ey Ll 7

[TETI: [T pismatr T e T s (2 BT Y AR R A Ay AR e 00 5 0 D R
N.._..u.,_:.._,.-._l.-..___..?:-— UL T g R O [ R0 D L0 4 s T AR L O
FEEEE a.?ﬁ?..u.,.&. ) B L O AR R
TRUAET G4 o Foss CPAR) | LA NRART GA3) o pos APAraLL, L [10d Lo GNPy B LA 1 e s (P i I b R AR (R TG LA 5 A Ay
5 R lIEraT) ,_nn_ﬂ-h_..._l_.m. Lhd B =
.k!??._‘aal_
_
mEmEhmn_ mmlmta__..._ m_..:m_zu_mu m_m "k
1 H = T2 3 | [7] | 1 |
| =
__“.-._.r._l._.:u_u_.._._.._ =L 5 LI TR = frll T
M MW =ZL3 1 goehpon = 2o ©F
el IE AHRERMWG = LLY sbieETpc g = Sl FF
Jved A0 =L g e
M ol =713 and .H._..u__._-lm-_u_.w
HjEl B AP = LL s e i I
| ] | ik
L STLEZS | ey o | SEITETEHS HENErES Pig PSS ey L
Bt o B iz il LIS B E SLOEET T S0 SN R L) Sl
Sl
e g e R e e B K

] LA

o AN

e L e T Y

gl 0|
I -

=]

S| 0 0 T -]

(e masriises puncoe el SEEEE mpy sbrfnmypg]
| GOooOTELE gy el eyl o

OOOITE § i g wwedf

OO CaZen Tl i IFEIOH "B

Lo ol | i

¥

L

mEmEhmn_ mmmmtns_ buneno

£

| EX|

=]

121 =]

ED -85+

Page 101.

Copyrighted by Gabriel Tang B.Ed., B.Sc.




Unit 4: Finance and Spreadsheets Applied Math 30

4-6: Renting versus Buying

BUYING A HOUSE

BENEFITS COSTS / DISADVANTAGES
You own the place after paying off the mortgage. Mortgage Payment is usually higher than
Your house usually appreciates in value through the years. | Rent at the beginning.
It can be liquidated fairly easily. Have to pay for Property Tax.
It can be turned into a Rental Property to offset any Have to buy Insurance.
Mortgage Payments. (Fire, Theft, Water, and Hail Damages)
Mortgage Payment will be equal or less than the rent Have to pay for other maintenance.
payment towards the end of the amortization. (Lawn Care, Interior and Exterior Fix-ups)
Mortgage Payments are usually the same every month Have to pay for Utilities.
(assuming no change in mortgage rate). (Gas, Electricity, Water, and Sewage)
Pride of being a Home Owner. Have to buy Mortgage Life Insurance.

RENTING A PROPERTY
BENEFITS COSTS / DISADVANTAGES

Usually, the landlord pays for most of the Utilities | Rent amount would be the same or more than the
for attached dwellings. (The renter pays for all Mortgage Payment at the end if you were to buy a
utilities for single housing unit.) house 15 to 20 years earlier.
No commitment. You can move out anytime. Your rent pays someone else’s mortgage.
You do not pay Property Tax You don’t get to own the place.
Monthly Rent is usually less than the Mortgage No guarantee against rent increases. They happen
Payment initially. when utility costs or property tax has gone up.
No Maintenance to worry about. Call the You have to pay rent as long as you live there.
Superintendent to fix things if they are broken.

Calculating Annual and Monthly Property Tax

Mill Rate: - the property tax expressed in every one thousand dollars.

Assessed Value of Property x Mill Rate
1000

Annual Property Tax =

Example 1: Laura owns a $130,000.00 home. The city of Calgary has a mill rate is 10.1. Find her monthly
property tax payment.

Assessed Value of Property x Mill Rate ~ $130,000x 10.1
1000 1000

Monthly Property Tax = % @y Property Tax = $109.42
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Comparing Cost of Renting and Buying a Property

Step 1. Fill in the known information and calculate all others using the table below.

BASIC INFORMATION

Home Purchase Price Enter Value | Average Property Appreciation Rate Enter Value
Down Payment Amount Enter Value | Home Value at the End of Amortization Period TVM
Amortization Period Enter Value | Average Annual Inflation Rate

(Rent, Utilities, Insurance, Taxes & Maintenance)

Enter Value

Mortgage Rate Enter Value
Payment Arrangement Enter Value | Property Tax Mill Rate Enter Value
Amount of Payment per Period | TVM Solver | Annual Property Tax Calculate
Amount of Payment per Month Calculate | Monthly Property Tax Calculate
Mortgage Payment Calculation Home Value at the END of Amortization Period

N= N=

1%= 1%=

PV= PV=

PMT= PMT=

FV= FV=

P/Y= P/Y=

C/Y= C/Y=

PMT: END BEGIN PMT: END BEGIN

Property Tax Calculation

a. Annual Property Tax Payment

b. Monthly Property Tax Payment

Step 2. Calculate those Monthly Expenses that are subjected to INFLATION for Renting and Buying.

Buying a Property Renting a Property
Expenses Monthly Cost Expenses Monthly Cost

Electricity Enter Value || Electricity Enter Value
Gas Enter Value ||l Gas Enter Value
Water & Sewage Enter Value (| Water & Sewage Enter Value
Property Tax Calculated [J| Rent Enter Value
Maintenance Enter Value

Mortgage & Home Insurance Enter Value

Total Monthly Expense Calculate ||| Total Monthly Expense Calculate
Total Annual Expense Calculate ||| Total Annual Expense Calculate
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Step 3. Using the formula below, find the CUMULATIVE EXPENSES for the entire amortization period
for both Buying and Renting. (Fill in the table in Step 4.)

L Py -]

r

A = Cumulative Expenses

P = Initial Annual Expenses

r = Average Annual Inflation Rate
n = Amortization Period (years)

Step 4. Find the Total and Net Cost of Renting and Buying.

Total Cost of Renting = Cumulative Expenses

a
b. Net Cost of Renting = Total Cost of Renting — Asset ($0)

2 o

Total Cost of Buying = Cumulative Expenses + Down Payment + Total Mortgage Payments
Net Cost of Buying = Total Cost of Buying — Home Value at the END of the Amortization Period

Buying a Property

Renting a Property

Cumulative Expenses

Cumulative Expenses

Down Payment

Total Mortgage Payments

Total Cost of Buying Total Cost of Renting
Home Value at the End of the Amortization Period Property Asset $0.00
Net Cost of Buying Net Cost of Renting

Example 2: John and Mary plan to buy a house. Use the information below to complete the analysis of
renting versus buying.

Step 1. Fill in the known information and calculate all others using the table below.

BASIC INFORMATION

Home Purchase Price $220,000 | Average Property Appreciation Rate 2.500%
Down Payment Amount $40,000 | Home Value at the End of Amortization Period $407,867.70
Amortization Period 25 years | Average Annual Inflation Rate

Mortgage Rate 6.500% (Rent, Utilities, Insurance, Taxes & Maintenance) 3.000%
Payment Arrangement Monthly | Property Tax Mill Rate 10.5
Amount of Payment per Period | $1205.68 | Annual Property Tax $2310.00
Amount of Payment per Month | $1205.68 | Monthly Property Tax $192.50
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Mortgage Payment Calculation Home Value at the END of Amortization Period
=ZEH € N=25x12
[=5, 3 |_Mortgage Amount

. |:-|-.-|'|'— -1205, 6525, $220,000 — $40,000
F\W=@

M \ s Flj= 'EEIFEEF TALE Home Value at the
E;’ﬁ;%i Monthly Payment Eiﬁ:% END of the
FMT: MI H | $1205.68 FMT:[23x BEGIH \. Amortization Period

$407,867.70

Fixed Rate (Compthemi-annually)

rfljgﬁ ; N =25 years
EE%EEEEE‘E‘ P Present Home Value

Property Tax Calculation

a. Annual Property Tax Payment b. Monthly Property Tax Payment
Annual Property Tax _ $220,000x10.5 Monthly Property Tax = w
1000 12
Annual Property Tax = $2310 Monthly Property Tax = $192.50

Step 2. Calculate those Monthly Expenses that are subjected to INFLATION for Renting and Buying.

Buying a Property Renting a Property
Expenses Monthly Cost Expenses Monthly Cost

Electricity $60.00 ||| Electricity $60.00
Gas $100.00 ||| Gas (included in rent) None
Water & Sewage $30.00 [f| Water & Sewage (included) None
Property Tax $192.50 ||| Rent (2 bedrooms) $850.00
Maintenance $75.00

Mortgage & Home Insurance $45.00

Total Monthly Expense $502.50 (jf Total Monthly Expense $910.00
Total Annual Expense $6,030.00 [jl Total Annual Expense $10,920.00

Step 3. Using the formula below, find the CUMULATIVE EXPENSES for the entire amortization period
for both Buying and Renting. (Fill in the table in Step 4.)

A = Cumulative Expenses
P[(l + r)” . 1] P = Initial Annual Expenses
A — r = Average Annual Inflation Rate
n = Amortization Period (years)

r
a. Cumulative Expenses of Buying b. Cumulative Expenses of Renting
25 25
. 96,030[(1+0.03)* 1] . $10920[(1+0.03)* 1]
0.03 0.03

@tive Expenses of Buying = $219,849.36 @tive Expenses of Renting = $398,135.17
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Step 4. Find the Total and Net Cost of Renting and Buying.

a. Total Cost of Renting = Cumulative Expenses

b. Net Cost of Renting = Total Cost of Renting — Asset ($0)

Total Cost of Buying = Cumulative Expenses + Down Payment + Total Mortgage Payments

e

d. Net Cost of Buying = Total Cost of Buying — Home Value at the END of the Amortization Period
Buying a Property Renting a Property

Cumulative Expenses $219,849.36 ||| Cumulative Expenses $398,135.17
Down Payment $40,000.00

Total Mortgage Payments (25 x 12 x $1205.68) | $361,704.00

Total Cost of Buying $621,553.36 ||| Total Cost of Renting | $398,135.17
Home Value at the End of the Amortization Period | $407,867.70 ||| Property Asset $0.00
Net Cost of Buying $213,685.66 || Net Cost of Renting $398,135.17

It is true that the Total Cost of Buying a property is MORE than Renting over the amortization
period. But because the BUYER eventually OWNS the property, it would cost him / her LESS.

Difference between Net Cost of Renting and Buying = $398,135.17 — $213,685.66

Buying a Property would have actually SAVED $184,449.51 over 25 years compare@

4-6 Assignment: pg 194 # 1 and Worksheet 4-6: Renting versus Buying
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Applied Math 30 Worksheet: 4-6 Renting versus Buying

1. Jack and Jill plan to buy a house. Use the information below to complete the renting versus buying

analysis.
BASIC INFORMATION
Home Purchase Price $260,000 | Average Property Appreciation Rate 2.250%
Down Payment Amount $50,000 | Home Value at the End of Amortization Period
Amortization Period 20 years | Average Annual Inflation Rate
Mortgage Rate 6.500% | (Rent, Utilities, Insurance, Taxes & Maintenance) 2.750%
Payment Arrangement Monthly | Property Tax Mill Rate 12.1
Amount of Payment per Period Annual Property Tax

Amount of Payment per Month

Monthly Property Tax

Mortgage Payment Calculation

N=

1%=

PV=

PMT=

FV=

P/Y=

C/Y=

PMT: END BEGIN

Property Tax Calculation

Annual Property Tax Payment

Home Value at the END of Amortization Period

N=

1%=

PV=

PMT=

FV=

P/Y=

C/Y=

PMT: END BEGIN

Monthly Property Tax Payment
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Buying a Property Renting a Property

Expenses Monthly Cost Expenses Monthly Cost
Electricity $90.00 ||| Electricity $90.00
Gas $120.00 [|f Gas (included in rent) None
Water & Sewage $45.00 [f| Water & Sewage (included) None
Property Tax Rent (2 bedrooms) $975.00
Maintenance $125.00
Mortgage & Home Insurance $65.00
Total Monthly Expense Total Monthly Expense
Total Annual Expense Total Annual Expense

Cumulative Expenses of Buying

Cumulative Expenses of Renting

Buying a Property

Renting a Property

Cumulative Expenses

Cumulative Expenses

Down Payment

Total Mortgage Payments

Total Cost of Buying Total Cost of Renting
Home Value at the End of the Amortization Period Property Asset $0.00
Net Cost of Buying Net Cost of Renting

Answers: Net Cost of Buying = $239,791.77 Net Cost of Renting = $334,802.74
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